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PURPQ'SE AND SCOPE 

PURPOSE 

This etudy wa-s undertaken for two main reasons. The first 
■was to provide an inventory of the existing water use in the study 
area and to evaluate the quality and quantity of the ground and 
surface water in the region. The second was to^ attempt to predict 
the future water supply requirements for this rapidly developing 
area, to review the vario^us alternatives available and to reach a 
conclusion regarding the most suitable source of supply tO' meet the 
anticipated demand. 
SCOPE 

The report describes the general characteristics of the 
region and attempts to predict the future population and general 
land use patterns « It should be noted that considerable use 'has 
been made of the existing and proposed official plans of the area 
municipalities in forecasting the growth in the regio'n,. 

On the basis O'f preceding considerations the necessary water 
supply requirements have been determined,. These figures outline 
the expected demand for a period of approximately 50 years from 
the present time during which it is anticipated that development 
will reach its utlimate areal extents 

In determining the mO'St suitable sources for water supply, 
an evaluation of the quantity and quality of the water resources 
of the region and environs, both grO'Und and surface^ was made.. 
The recommended sources were chO'Sen utilizing eco,n,om,ic, engineering, 
qualitative and quantitative eonsid,e,rations „ 
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SUMMARY AND RECO'MMENDIkTIOM'S 

SUMMARY 

The Middle Grand River Region encompasses approximately 

30 per cent O'f the Grand River Basin. This is an area of rapid 
growths As such,, there is a need fo^r lo^ng-range planning of 
services « 

A conservative estimate indicates that an additional 22 mgd 
O'f good quality ground water can be developed in the region. 
If estimates are correct, some mining of the overburden aquifer 
may be occurring locally in the vicinity of the Kitchener-Waterloo- 
Bridgepor't coraplex. This would indicate that future development 
of the overburden aquifers may be more cO'Stly than past development 
and may result in decreased streamflow,. 

It appears that an alternate water supply will be required 
for the Kitchener "Waterloo-BridgepO'rt complex in the near future,^ 
whereas the Gait,. Guelph, Hespeler, Preston a..nd Paris areas are 
ejcpected to need an alternate soiurce by 1986, Sufficient ground 
water appe.ars to be available .for the remaining municipalities 
for the foreseeable future «. To efficie.ntly utilize the - ' • - " 
ground-water resourcee until an alte.rnate source of water is 
available, bO'rderi.n.g municipalities could employ joint explora- 
tion and well development prograiTim,es . .Interconnection O'f bo.rd.ering 
distribution systems would also be bene.ficial to the part.icipati.n.g 
municipalities,. 

The use of surface waters in the study a.rea .fo^r domestic 

purposes is not considered to be practical., Virtually all of the 

water presently available will be required for dilution of the 

t.reated effluent from the w.ater pollutio:n control plants in the 

a.rea. A detailed, study of waste dispO'Sal practices in the 
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Grand River Water elied is required to ascertain if an improved degree 
O'f treatment is necessary or' whether flow au'gmentation through water 
storage reservoirs would be a more practical means of maintaining 
satie.factory water quality. 

All of the Great Lakes are suitable as raw water sO'Urces . 
These waters are o^nly one quarter as hard as the ground waters in 
the regiO'n and dO' not have appreciable quantities of iro'n present ». 
The relative distances of each from the study area, from, near to 
far^ are Lake Ontario,. Lake Erie and Lake Huron or GeO'rgian Ba;y 
with the apprO'Ximate distances being 40,, 60i and 75 miles respect- 
ively. However, Lake Ontario is approximately 325 feet lower in 
elevation than the O'ther lakes. 

The repO'rt previously prepared by James F^ MacLaren Limited^ 
Consulting Engineers, on "Regional Water Supply in the Lower Grand 
Valley for the Ontario Water Resources CO'mmission" was utilized 
in considering various aspects of water supply for the Middle 
Grand River RegiO'n^, 

TWO' alternatives appear feasible for the supply of good 
quality surface water to this region. Since only the Kitchener- 
Waterloo -Bridgeport complex requires additional water in the 
near future, enlargement and extension O'f the proposed Lower 
Grand Valley Water Supply System appears tO' be the mo^st practical 
scheme tO' satisfy the immediate needs in these communities „ A 
second system utilizing Lake Ontario could be built by 1966 to 
serve the remaining large municipalities and to supplem,ent the 
Lake Erie system „ If all of the municipalitiee within the Galt- 
Guelph'-'Kitchener triangle desired surface waters now,, a system, 
employing Lake Ontario waters would be practical, A separate 
system, as O'Utlined in the MacLaren repO',rt would be ,requ,ired fo„r 
the Lowe.r Grand Valley municipalities ,„ 
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ultimately, interco'MieetiO'ns between the proposed Middle 
Grand .River Water Supply Systein, and the Lake Huron Water Supply 
Syetem or the proposed Southern Peel County Area Water Supply 
System or both might be possible. 

R,ECOMMEMDft.TIG'MS 
General 



1„ All of the municipalities should continue to develop 

ground-water supplies to meet their needs until at least 1971 
as it would be impractical to provide an alternate supply before 

that time« 

2. All of the municipalities should provide adequate 

water storage facilities based on the standard requirements as 
outlined, 

3„ A study of the pollution co^ntrol facilitieiS that will 
be required in the future in the Grand River Basin should be 

undertaken,^ 

Specific 

1, The Towns of Elmira, Fergus and New Hamburg, and the 
Villages of Ayr, Elora and Wellesley should continue to develop 

and utilize ground-water supplies for the future, 

2., Joint exploratio^n and development programmes of ground- 
water sO'Urces should be undertalcen by the cities of Kitchener 
and Waterloo until an alternate water supply is available. 

Integration of the water distribution systems would also be 
desirable. It is assumed that the City O'f Kitchener will continue 
tO' supply the Village of Bridgeport, 

3,. The City of Gait and the Town O'f Preston should consider 
the advantages of uniting their water distribution systems and 
jodntly undertaking grO'Und-water exploration and development 
pro'grammes to serve their coramO'n needs until a surface-water 
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supply is available,, 

4« If all of the major Middle Grand River Regio^n 
muni eipali ties wish to participate in the provision of a surfac'e- 
water supply at this time, a Lake Ontario oriented system should 
be developed, A separate system,, utilizing Lake Erie, should be 
developed for the Lower Grand ¥alley muni eipali ties „ 

5„ The Lower Grand Valley Regional Water Supply Syst'^n 
should be enlarged and extended to serve the Kitchener-Waterloo^ 
Bridgepor't complex as soon as pO'Ssible^ and Paris when required,^ 
if it should develop' that the other municipalities in the region 
are not in favour of the system outlined in Reco'iranendation NOa 4 
at this time, 

6„ Thereafter, a Lake Ontario' system should be developed 
when required to serve Gait, Guelph, Hespeler and Preston and 
tO' provide additional water for the Kitchener-Waterloo-Bridgeport 
complex. It is expected that this seco'nd system will be required 
by 1986, 



- 5 - 



Ill 

GENERAL 



DESCRIPTIO^M OF STUDY AREA 



Boundaries 



On the west, the boundary of the County of Waterloo' forms 
the limit of the study area. TO' the north and east, the GO'Unty 
"boundary wae extended to include the entire Townships of Pilkington, 
Nichol, Guelph and Puslinch. In the eouth, the Township of South 
Dumfries was added. 

The study area contains 24 municijpalities^, These are as 
followe ^ 

Cities Villages 

Gait Ayr 

Guelph Bridgeport 

Kitchener Elora 

Waterloo Welles ley 

Towns Townships 

Elmira Dumfries North 

Fergus Dumfries South 

Hespeler Guelph 

New Hamburg Nichol 

Paris Pilkington 

Preston Puslinch 

Waterloo' 

W'ellesley 

Wilmot 

WO'Olwich 

TopO'gr^aphy; 

The main P'hysiographic features of the region are the 
drumlinized till plain which surrounds Guelph an'd extends over 
a large part of the area to the north and east,- the moxainic 

hills whi'Ch pre'dominate in the eO'Uth-east,- the Waterl'O'O Sandy 
Hills which li'S to the west O'f the Kitchener-Water loo areai the 
Oxford Till Plain to the west of the sandy hills and the northern 

hills and plains which cover the north-west part of the region. 
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These, character! a tics provide the most interesting topographic: 
relief in the entire watershed. 

The elevation of the region rises from 800 feet on, the 
southern morainic region to 1,425 feet in the Waterloo' Sandy 
Hills, ^, In comparison,, the elevation, of the entire watershed 
ranges from 570 feet at Lake Erie to 1/725 feet at the northern 
extr^emity. 

The nature o^f the soil in the area varies from clay loam 
through lo-,am to sandy loam from noxth to south in the study area„ 
These surface soils are underLain by sand and gravel, till or 
laeuB trine sediments of varying texture. 

Drainage 

The entire ,region, lies within, the Grand River Watershed 
with the exceptiO'n of the south-east corner of the Township of 
]Pusli,n,ch which is drained, by small streams flowi,ng south-east 
tO' Lake On;tario. 

The total drai,nage area, of the Gra,n,d River is 2^614 square 
miles » The study region encompasses 8,28 square miles „ The Hith,^ 
ConestO'go, Speed, and ,Eram„osa Rivers which a,re the major tributarie,s 
of the Grand, River, all flow through the study area. 

To date three storage rese,rvolrs have been, constructed on 
the Grand ,River. These are B^elw-OO'd Lake, im,pO'Unded by the 
Shand Dam constructed in 1942; Luther Lake impounded by the 
Luther M,arsh ,Dam (1954) a,n,d ConestO'gO' Lake im,pounded by the 
Glen Allan, Dam (19,59) „ Further reservoirs have been planned on 
the river a,nd its tributaries at West Montrose,, Ayr, Ever ton,, Guelph, 
Heepeler and Laurel Creeks Dam sites have also been investigated 
at Harrisburg^ ,Hithb:U,rg^^ Vandecar, Princeton, Colles Lake ,a,n,d 
Arkell. 
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climate 

Generally the climate in the region consists of moderate 
winters and warm summers with adequate precipitation throughout 

the year^ The mean annual t'Smparature is approximately 44*^ 
Fahrenheit with simmer and winter temperatures averaging 66 " and 
22'^ respectively. 

The average precipitation,^ which is fairly unifo^rm througho^ut 
the year^ ie 34 inches,, with snowfall being approximately 65 inches 
in the middle region of the watershed. Of interest is the fact 
that thee a climatic conditions are favourable fox the growth of 
algae in surface waters,, as is the case in most o^f Southern ■ Ontario' « 
POPULATIQ'M 

Population projections can be made in variO'US ways and are 
subject tO' many methods and opinions * The factors affecting a 
growth area such as this^ are numerous and variable. 

In any region certain factors become critical and may be 
limiting. In the study area^ it is probable that the more critical 
needs include the provision of an adequate supply O'f high quality 
water I the r'emoval of waste disposal problems and the construction 
of more north-south trending means of transportation,. The latter 
need is presently under study and waste disposal problems will be 
reviewed at a later date» Table III-=1 was developed by staff O'f 
the Ontario Water Resources CO'mmissiono It was assumed that the 
conditions of all limiting-growth .factors have been met., p.aet 
grO'Wth rates in the vario^us municipalities were considered^ and 
discussions were held with local,, county and provincial planning 
representativee.. It was assumed that municipal boun,daries are 
flexible and in future m.ay not be as they e,xist today „ 
LAND .US.E 

Figure III-l outlines the areas in which urban development 
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is expected to occur „ This plan was developed by Conunission staff 
subsequent to discussions with local and county planning officials, 
An attempt has been made to depict the areas which would be most 
suitable for development considering all of the many planning 
concepte « 

No effort has been made to apportion the area according to 
specific land use^ such as residential^ industrial, coiranercial, 
open space^ institutional, transportatioii and utilities, and 
agricultural „ However, it is probable that the majority of the 
land in the study region will remain essentially for agricultural 
purposes. 

The majority of the area municipalities have or are preparing 
an official plan^ or appropriate land use control by-laws. In 
addition^ planning boards in the Counties of Brant and Waterloo 
have recently been created^ These should assist in providing 
adequate control over urban sprawl , 



TABLE III-l 
PRESENT MP PROJECTED FUTURE MUNICIPAL EQUIVALENT POPUItATIOMS 

1965 Assessed 
Municipality Population 1971 1976 1986 Ultimate 

URBAN 

Cities^ 

Gait 31,637 38,300 44,800 61,600 150,000 

Guelph 48,035 58,100 68,100 93,600 200,000 

Kitchener 86,616 104,800 122,800 168,900 400,000 

Waterloo 27,953 33,800 39,600 54,500 125,000 

Sob-Total 194,241 215,000 275,300 378,600 875,000 

Towns 

Elinira 3,887 

Fergus 4, 336 

Hespeler 5,155 

New Hamburg 2,350 

Paris 6,115 

Preston 12,500 

Sub-Total 34,343 

¥i 11 ages 

Ayr 1,092 

Bridgeport 1,993 

Elora 1,549 

Wellesley 661 

Bub-Total 5,295 6,400 7,500 10,300 25,500 

RURAL 

Townships 

N„ Dumfries 
S. Dumfries 
Guelph 
Nichol 

Pilkington 

Pus 1 inch 

Waterloo 

Wellesley 

Wilmot 

Woolwich 

Sub-Total 

TOTAL 



4,700 


5,500 


7,000 


15,000 


5,000 


5,700 


7,300 


15,000 


6,000 


6,800 


8,600 


15,000 


2,700 


3,100 


3,900 


10,000 


6, 600 


7,000 


8,000 


12,000 


15,100 


17,700 


24,400 


60,000 


40,100 


45,800 


59,200 


127,000 



1,300 


1,550 


2,100 


5,000 


2,400 


2,800 


3,900 


10,000 


1,900 


2,200 


3,000 


7,500 


800 


950 


1,300 


3,000 



3,626 


3,800 


4,000 


4,500 


5,900 


3,477 


3,700 


3,900 


4,300 


5,700 


5,594 


5,900 


6,200 


6, 900 


9,200 


1,985 


2,100 


2,200 


2 , 400 


3,300 


1,270 


1,300 


1,400 


1,600 


2,100 


3,008 


3,200 


3,400 


3,700 


4, 900 


9,425 


10, 000 


10,500 


11,700 


15,500 


4,884 


5,200 


5,400 


6,000 


8,000 


6,016 


6,400 


6,700 


7 , 400 


9,900 


5,915 


6,300 


6,600 


7,300 


9/700 


45,200 


47,900 


50,300 


55,800 


74, 200 


27 9,079 


309,400 


378,900 


503, 900 


1,101,700 
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IV 
WINTER RE SOURCES 

AVAILABILITY 

Surface Water 

Description of Streame 

The Grand River drainage Tbasin O'Ceupies the central part of 
the SO'Uthern Ontario peninsula bO'Unded by Lake Huron,, Lake Erie,, 
and Lake Ontario^ The river rieee near Dundalk, flows eseentially 
in a southerly direction, and drains into Lake Erie below the Town 
of Dunnville« Phyeical propertiee of all watercourses within the 
area of study are shown in Table IV-1,. Detailed descriptions O'f 
all pertinent etreamB and watersheds can be found in the Grand River 
'Gonservation Report, (Hydraulics), 1962, The characteristics of 
the upstream portions of the watercourses are also^ included in 
Table IV-1 as they influence the downstream study area. 

To facilitate the analysis O'f natural drainage character- 
istics, the boundary of the study area has been established to 
follow natural drainage boundaries as shown on Figure IV-lo The 
Grand River enters the study area abO'Ut one mile north O'f Fergus.. 
The O'ther streams flowing into the study" area are the Cones togo 
River at Glen_ Allan, the Nith River near Wellesley,, the Speed River 
at Armstrong Mills, the Er.amosa River at Rockwood,^ and Irvine Greek 
near Belwoodo All streams which were considered^ except Fairchild 
Creek^ ,join the Grand River within the study area^ PaircMld Creek 
which originates in the study area, joins the Grand River south of 
Brantford. Consequently, apart from sub-surface flow,, water leaves 
the study area at only two' points,- the Grand River north-west of 
Brantford, and Fairchild Creek north-east of Brantford, 
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Directly above the study area, two daitis are operated by the 
Grand River Conservation Authority to regulate flow. These are 
the Shand Dam (Belwood Lake) on the Grand River north of Fergus^ 
completed in 1942, and Glen Allan Dam (Conestogo Lake) on the 
Conestogo River, completed in 1959. Luther Dam, located about 
10 miles north of the study area and operated since 1954, has a 
further effect on the flow in the Grand River « In addition to 
these major dams, there are many small dams and weirs on streams 
in the area., These small dams are used to increase water depths 
to create mill ponds and for recreation and aesthetic purposes, 
but seldom for streamflow maintenance. 

Grand River Conservation Authority 

The Grand River Conservation Authority was established 
April 6, 1966., uniting the Grand Valley Conservation Authority 
established in 1948 and the Grand River Conservation Commission 
established in 1938 « It has jurisdiction over the entire drainage 
basin of the Grand River. 

Table IV~2 shows the reservoirs constructed, proposed or 
under study within the Grand River Basin lying either above or in 
the Middle Grand River Region and summarizes estimated capacities,; 
status of projects and indicated uses of the reservoirs^ 

Streamflows 

The Department of Mines and Technical Surveys, Water 
Resources Branch, operates automatic streamflow recording stations 
on most, of the important watercourses in the Middle Grand River 
Region, The records from these stations were used to evaluate 
the flow sustained in rivers and streams. Table IV-3 list the 
stations, their drainage areas, years of continuous record, mean 
annual flows, and seven-day minimum f lows « The locations of these 
gauges are shown on Figure IV^-l^ 
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In December 1964, the gauges on the Grand River at Waldemar 
and above Lake Belwood^ 2(5^2 2 and 2GA27 were replaced by gauge 

.2GAj_4» One year of records ie available for this gauge „ Gauge 

2G:A2j on the 'Conestogo River was discontinued in 1958, just before 
completion of Glen Allan Dam, Since flow in the Conestogo River 
is now regulated, present-day records for this lO'cation would 
differ considerably from those available. The manual type gauge 
(2GA2g) on the Nith River at Mew Hamburg was replaced by an automatic 
recording gauge in August 1965. Gauge 2GA2i on Lutteral Creek has 
been affected frequently by beaver dams and was therefore disco^ntinued 
in September 1965, A new gauge was installed about 2 miles down- 
stream in June 1966,. The Speed River above Guelph is in much the 
same condition today as in 1961, when gauge 2GA20 ^^'^ removed „ 
Therefore the flow records available for this station can be 
assumed to be representative o^f today's conditions « 

Two new automatic gauges were installed in 1965 and will 
furnish further data in coming years,. Since the flow in ■Alder Creek, 
a tributary of the Nith River may be affected by heavy p'um,pin,g from,' 
a number of Ki.tchener municipal w^ells, station 2GA,2^q was establi- 
shed on this creek, about 2 miles north, of New Dundee „ Another 
new statio'n, 2G,A3j_, is located on Blue. Springs Creek^. a tributary 
of the EramO'Sa River ^. about 2 miles east of Eden Mills. 

:Fo,r the purpose of estimating grou,n,d'-wate,r ,runO',ff,. that is, 
the portion O'f streainflow contributed through the ground,, the 
following prO'Cedure was used. For each of the stations listed on 
Table IV-3^. excepting 2GA27,, 2GA2Q and 2GA2_g^ a ,number (two to 
four) of represen,tat,ive water yea,rs were se,lected on the basis 
of annual precipitation,^ annual discharge, and minimum flow, 
Streamflow hydrographs were drawn fo,r the years selected. 
Coxres poinding hydrographs of ground-water runO'ff were then drawn 
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on the basis of the available data„ At gauging stations affeetad 
by regulatioo^ flow was di'vided into regulated flow, natural ground- 
water runO'ff, and natural surface runoffs At the stations situated 
directly below Shand Dam (Belwood La,k.e) and Glen Allan Dam 
(Coneetogo Lake) natural grO'Und-water runoff was assumed to be similar 
tO' that at the nearest station above the dam^ and adjusted for the 
larger drainage area^, 

Seven-Day Minimum Flows 

The seven-day minimum flow in a particular water year, and 
for a certain point on a stream is defined as the arithiTi.etic mean 
of the lowest flows o^ccurring in a perio^d of seven eoneecutive 
days as recorded fo^r that year and that station „ For any station, 
seven-day minimum flows may be averaged over all years of record 
to obtain a mean seven-day minimum, flow^ Maximiom:, minimum,, and 
mean seven-day flows for all streams equipped with automatic 
gauging statiO'ns are listed on Table I¥-3, 

It was found that for most streams, effluent flow discharged 
by water pO'llution control plants and industries located above 
gauging statio^ns did not exceed 10 per cent of the mean seven- 
day minimum flow at the station, „ Therefore, effluent flow was 
nO't considered to be significant and was not used to adjust 
streamflow except for streams mentioned, specifiC'ally.^ Cooling 
water returned to the stre.am was not regarded as an, effluent ,« 
Mea,n, seven-day minimum flows in sm,all streams with flows 
Cif 5 cfs or less^ and not equipped with flow gauges were efitiin,ated 
by relating flow measu„reme,nts taken during the suiomer months of 
1966 tO' the m,ean seven-day minimum flow in a nearby stream for 
which flow records were available, „ Generally^ o,nly streams with 
watersheds of similar si,ze and similar geography were compared^ 
For larger stre-ams ,a,nd, rivers^ full ranges O'f „mean seven-day 
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mlnlmtam flows were estimated bo'th by this method and by proportion- 
ing minimum flows according to^ drainage area,. OontinuO'Ue ranges 
of mean seven-day minimum flows are given on Figure I¥-l « 

At most gauging stations ^ maximum and minimum values of the 
seven-day minimum flow vary considerably from the mean. Variations 
are most severe at stations located in the upper reaches O'f a stre^am, 
Comparison of a list of seven-day minimum flows with meteoro'logical 
data shows that, a year o^f abnovrmally high or low precipitation 
generally results in abnormally high or low seven-day minimum flows. 
Since the periods of record are dissimilar for all gauging stations 
in the area, the figures given in Table IV-3 should be treated with 
some caution,. For a stream! with a sho^rt period of recoxd^, a single 
abnormal year may disto^rt the m,i,nimum flow character,istics 
si gni f icantly ., 

Regulation in the Grand and cones togo Rivers is reflected i,n 
high seven-day minimum flows in the Grand River as it passes 
through the study a,rea.. The Goneetogo River has been subject to 
regulation by Glen Allan Dam, si,nce 1959^ ■ Flow recorde ,for the 
Conestogo ,River at Co^nestO'gO' are available for the years up to 
1958 only, hence these are not representative of present co,n,ditlons , 
For this statio,n,, values ,fO'r present-day mean seven-day minimum 
flows have been estimated and are shown below the pre-195 9 values 
in Table I¥-3 . 

CoO'ling wate,r discharged i,nto the Canagagigue Creek at 
E,lmi,ra was esti,raated, to be 1„1 cfs at the present time,, Since 
most O'f this water is taken from wells, it is pO'Ssible that none 
of it wO'Uld have naturally reached the stream. Fo,r this reason^ 
the flow O'f coO'ling water has been subtracted from the seven-day 
minim,um flow„ The .net values are given in Table I¥-,3„ 



- 16 - 



Seven-day minimum flows in the Speed River below Guelph, 
and the Eramosa River ^ are li.kely affected by ground water with- 
drawn from the banks O'f the Eramo-sa River by the City of Guelph, 
Ground water is intercepted by spring collection systems before 
it can reach the river in the form o^f gro^und-water runoff ,■ Since 
gauge 2GA29 is below the spring system, the flow measured may be 
abnormally low. Below Guelph,, the Speed River cO'ntains a consider- 
able amount of effluent ,„ Most of it is discharged from the Guelph 
Water Pollution Control Plant, which is located downstream of gauge 
.20'A^^ and is therefore not included in the flow measured at that 
station « Mean effluent discharge is apprO'Ximately 9 cfa« 

As minimum flows in a Btream depend heavily on geology, 
topography and plant cover o^f the watershed, it is impossible to 
eetablieh a simple relationship between drainage area and seven- 
day minimum. However ^, in general,. fO:r a drainage basin in the 
Middle Grand liver Region consisting O'f approximately equal parts, 
of till and sand, it may be expected to produce a seven^day 
minimum flow of about 0,^03 cfs per square mile^ Deviation from, 
this general average is shown in the table below ,„ 

Drainage 7-Day Min, 7-Day Min. Flow 
Area (sq.mi,) Flow' (cfs) (cfs/s q.mi. ) 



Irvine Creek 


80 


1„5 


0,.0'2 


Cedar Creek 


24 


5„0' 


0,21 


Blue Springs Creek 


29 


5.0 


0.17 



.Both Cedar Creek and Blue Springs Creek have exceptionally 
high flows during the S'uminier months ., 

Ground Water 

General 

The following section on grO'Und water includes a description 
of the distribution and gross hydro^geologic characteristics of the 
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main ground-water aquifers and estimates of the ground-water 
recharge and availability. 

The section contains statistics and statements that have 
been extracted from reports on previous studies which are not 
supported by data included in this report. However, they are 
considered valid on the basis of data presented in the earlier 
reports. 

Description of Aquifers 

The term aquifer is used to describe a saturated, water- 
bearing zone or formation in the rock or overburden that has the 
ability to transmit water o 
Bedrock Aquifers 

The geologic boundaries of the different bedrock 
formations, as interpreted by B. Sandford of the Geological 
Survey of Canada, are shown on Figure IV-2 . 

Dolomite of the Guelph-Lockport formation of Silurian age 
underlies the overburden in the eastern half of the study area. 
Wherever it occurs immediately beneath the drift it constitutes 
a potential aquifer. The Guelph-Lockport formation consists of 
thin-bedded to massive, grey to white dolomite. Reefal structures 
consisting of porous, non-bedded, white to bluish-grey dolomite 
are common <, Occurrelices of shale and gypsum interbedded with 
dolomite are known to be present locally near the western 
boundary of the Guelph-Lockport bedrock surface. 

The Salina formation lies to the west and above the Guelph- 
Lockport formation » It also constitutes a major ground-water 
aquifer; however, the formation^ which consists chiefly of inter- 
bedded dolomite and shale, has wide-spread occurrences of gypsum 
or anhydrite which cause the ground water to be strongly mineralized 
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The permeability in the Salina formation seems to be mainly the 
result of fracturing and the removal of evaporites in solution „ 

The water-bearing zones in both the Salina and the Guelph- 
Lockport formations may occur at any depth if the formations are 
considered regionally but are found at fairly constant horizons 
locally. 

There appears to be relatively good lateral hydraulic 
connection between bedrock wells but the vertical hydraulic 
connection between water-bearing horizons is often quite poor« 
The bedrock is hydraulically connected with overlying overburden 
aquifers in some areas » In the vicinity of the major streams 
there is an apparent upward movement of water from the bedrock 
to the overburden aquifers. Within these areas the overburden 
may yield water of poor chemical quality. Some of these areas 
are shown on Figure IV--2 „ 

The Bass Island and Bois Blanc formations which overlie 
the Salina formation in the western part of the study area may 
also yield relatively large supplies of water locally, but 
regionally they are less productive than the Guelph-Lockport 
and Salina formations. The Bass Island fo'rmation is a thick- 
bedded to massive^ light brown to buff dolomite with fracture- 
type porosity. The Bois Blanc formation is composed of bedded 
limestone, dolomite and chert with minor sandstone. The porosity 
may be of the intergranular, bedding, or fracture type. 
Yields from Bedrock Aquifers 

Both the Guelph-Lockport and Salina formations may 
yield large amounts of water to drilled wells. The largest 
yields seem to be found in areas where reefal structures occur, 
where large solution channels have been developed or where thick 
sections of the formations, with several water-bearing horizons, 
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are present « The mo^st prO'ductive areas to date have been fo^und in 
the Guelph-Loekport formatiO'ns in the vicinity of Gait and Guelph 
and in the area between and in the Salina formation in the vicinity 
of the Grand River near Paris,, Kitchener and Bridgeport, 

The yields from wells drilled through a full section of the 
Guelph-Lockport formations generally vary from 20'0 tO' 2,000 gpm; 
however, high capacity wells cannot be obtained at all sites tested, 
The number of wells drilled for municipal purposes that yield in 
excess of 400 gpm is greater than the number yielding less than 
20'0 gpm, in the vicinity of Gait, Heepeler and Guelph » A number of 
wells yielding between 300 and 1,200 gpm have been drilled in the 
Salina formation but the wells usually have hard water with a high 
sulphate cO'ntent., The quality of the water from the different 
aquifers is discuesed in mor'e detail later in the report., 

The yields from wells drilled intO' the upper half O'f the 
Salina, Bass Island, and Bois ,Blanc ,form,ations are usually lees 
than 300 gpm and in many areas are less than 100 gpm. 

The thickness of the eectiO',n of bed,rO'Ck, that may yield 
potable water varies greatly from, place tO' place but is generally 
greatest in the Gait to Guelph area. The top^ few tens of feet 
o,f the rock appear to be most productive but this rule does ,not 
hold everywhere,. Some of the highest capacity wells at Gait and 
Guelph obtain, most of their water from hori,zons mO',re than, 100 feet 
below the bedrock surface. 

Overbur den Aqui ,f er s 

The surficial or overburden, aquifers are the saturated,^ 
relatively clean,, coarse-textured deposits of sand, and g,ravel 
which occur er,ratically throughout the overburden.. 

The clayey tills with.i,n the study area are commonly fine 
grained a,nd p.oorly sorted and have insufficient permeability to be 
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considered as aquifere, Tlie silty and sandy tills that are closely 
aesO'Ciated with coarse-textured putwash material may be moderately 
permeable, and these in combination with small lenses of sand and 
fra¥el within them provide limited quantities of water to dug and 
bored wells and in many instances to drilled wells. The supply of 
water from, such wells is adequate for private supplies but inadequate 
for municipal purposes. 

The occurrence of overburden aquifers is extremely irregular, 
and their character and distribution vary widely,. The geology o€ 
the surficial deposits prO'Vides a baeia for the general determina- 
tion and delineation of these aqui,fers,«. 

Grouping the overburden aquifers into surface, interbedded 
and basal is convenient for descriptive purposes and recogni,zes 
certain, cO'MmO'n cha,raeteristice of the aqu,i,fers comp,risi,n,g each group,. 

The surface overburden aquifers occu,r just below the la,nd 
surface and are usually com_,posed of outwash sa„n,d and gravely The 
water in these aquifers is under wate.r- table conditio,ns^ and the 
perm,eability of the deposits is ofte,n, high. The sa.turatad 
thickness of such aquifers is O'ften no't more than a ,few feet to 
a few tens of feet. Wh,ere the aquifers, are eKtensive and thick, 
la,rge amounts of water can be obtained, La,rge areas of outwash 
and kame deposits are present withi,n the drainage basin O'f the 
Middle Gra,nd, River „ 

The interbedded overburd.en aqui,fers are depO'Sits of sand, 
and gravel that occur either as sheet-like deposits with 
cO'naiderable lateral extent or as lenticular and discontinuous 
deposits distributed erratically throughout the glacial drift. 
They a,re commonly separated from the surficial aquifers and from 
the bedrock, by layers of glacial till« The water in the inter- 
bedded aquifers is usually under a,rtesian pressure. Interbedded 
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aquifers, which may be remnants of relatively coarse- textured 
outwash and kame deposits^ are exteneive in the study area and 
cO'nstituta the mO'St productive source of water supply from the 

overburden at the present time. 

The basal overburden aquifers are deposits of sand and gravel 
that occur at the base of the overburden iminediately above the 
bedrock. Material in the basal aquifer may in places be coarse 
textured with a relatively high permeability. The thicTcness of 
the basal aquifer may vary quickly lO'Cally^ Small patches of 
basal aquifer are cO'ftimon within the study area. A quite extensive 
baeal aquifer is present in the vicinity O'f Blair and ,Doon^ and 
appears to^ extend northward thrO'Ugh Bridgeport and cones to^go to 
Elmira,. 'Where the basal overburden aquifer overlies the permeable 
Salina bedrock^ the bedrock and basal O'Ver burden aquifers appear 
to be hydraulically connected and yield water of similarly poor 
chemical quality. 

The limitatio^ne of geologic and hydrologic data permit only 
a generalized interpretation o^f the occurrence and distribution 
o.f overburden aquifers „ Additio^nal data are necessa:ry before 
the overburden aquifers can be accurately defined and their 
potential evaluated precisely^ The total thickness of water- 
bearing sand and gravel varies from a few feet to mor'e than 150' 
feet. The degree O'f interconnection between aquifers is not 
established in mO'St areas „ For the above reasons the most 
impo'rtant overburden aquifers have been mapped for this report 
as a unit. Such a procedure, although an over-einiplifiGatiO'n, 
serves to show a gross approximation of the extent of readily 
mappable aquifer materials „ The region O'Utlined as overburden 
aquifer encompasses the area where upwards of 10' feet of water- 
bearing sand and gravel have been reported or are indicated by 
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the surficial geology. Over a large portion of the area, the 
aquifer mapped is either of the interbedded or basal type«. Good 
O'Ty^'erburden aquifers may be present in a number of areas beyond 
those shown, but they could not be delineated during the prepara- 
tion of this report. 

It is important that the entire area mapped as aquifer not 
be co^nsidered as an area suitable for the construction of high 
capacity wells; however, it may be possible to influence hydraulic- 
ally and thus obtain recharge from, much of the area by suitably 
located wells. 

Recharge and Availability 

The recharge to the aquifers in the study area comes 
originally from precipitation. The percentage of the precipitation, 
that actually enters and later leaves the aquifers is dependent 
■upon the precipitation pattern, the infiltration capacity of the 
overburden materials above the aquifers, the hydraulic gradient, 
and the rates at which water is removed artificially or drains 
naturally from the aquifers. The groun,d water that drains or 
flows naturally from, the aquife.r and non-aquifer sectio,ns of the 
overburden and bedrock to surface streams, makes up the ground- 
water runoff 0'.r base flow. By calculating the amount O'f grO'Und- 
water runoff in .a given stream it is possible to get a fair 
app.roximation. of the amount of ground~wate.r recha,rge: in that 
drainage basin.,,. The ground-water runoff for different 8tream.s 
varies co^nsiderably.. Within the study area the range has been 
calculated to be from, 0,078 to 0i«225 :mxll.ion gallons per day 
per square m.ile. 

The aceurate deteritii nation of g,round-water runoff is normally 
difficult to achieve^ The method employed in this study is 
discussed briefly und.er the section on "Stream,flow" « The base 

- 2,3 - 



flow to the Grand River ^ as estimated from data obtained from 
gauge 2GBj^ at Brantford which measures total flow from the entire 
study area, correlates well with the total of the base flows 
ealculated for the various individual streams above gauge 2GBn „ 

This indicates consistency in the m,ethod used to separate the 
hydrographs intO' surface runoff and grO'Und-water runoff? however,. 
it does not necessarily indicate that the ratio of ground-water 
flow to total flow is corrects 

In an effort to determine what influence the different 
types of surficial deposits have on infiltration the base flows 
to the different streams were plotted against the percentage by 
area o^f clay and till fo^iind within individual drainage basins. 
The plot showed no clear relationship. In fact^ some basins, 
where the surface deposits consisted of 55 to 65 per cent till, 
had larger base flows than some where the amount of till was less 
than 3'5 per cent. The absence of any clear relationship illustrates 
the complexity of hydrologic factors affecting runoffs The over- 
burden aquifer outlined km Figure IV-2 is overlain by till over 
32 per cent of the area and by outwash and kame moraine deposits 
over 68 per cent of the area. 

Recharge to the bedrock aquifers is derived chiefly from 
leakage through the glacial drift and is dependent originally 
upon precipitation „ NO' attempt was made to determine accurately 
the .amo'unt of leakage ^^ 

For the purpose of this study it was decided to equate 
recharge to ground-water runoff ... TO' this should be added the 
amount of water withdrawn by wells and not returned to the streams 
whose base flows were used for the estimation o^f recharge. As 
the amounts consumed could not be determined no^ adjustment was 
miade .. 
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Adequately constructed and suitably spaced wells located 
where an aquifer is thick and extensive may extend a cone of 
Influence beyond the limits of the aquifer and thus capture 
recharge from an area more extensive than the aquifer itself. 

Studies carried out by the Illinois State Water Survey and 

the Illinois State Geological Survey in an area geologically and 

hydrologically similar to south-western Ontario have established 

that of the precipitation that enters the grO'Und and becomes ground 

water approximately 58 per cent may be recovered by wells. To be 

conservative,, a value of 50 per cent of the estimated rate of 

ground-water runoff or recharge has been used to estimate ground 

water available for withdrawal from wells in the Middle Grand 

River Region, Calculations of these factors are s\immarized below. 

Sumfliarv of Ground-Water Recharge and Availability 

Estimated .. Estimated Estimated 

Description Area Recharge Ground-Water Ground-Water 

of Area and (Square Rate fmgd/ Recharge Available* 

Aquifer Miles) sq, mile) (mgd) (mgd). 

Total Area 1,126 0.170** 190 95 

Gu e 1 ph -L o ckpo r t 
aquifer not over- 
lain by mapped 
overburden aquifer 463 0.170 78 39 

Mapped overburden 

aquifer 211 0.170 36 It 

Area excluding 

mapped overburden 

aquifer and Guelph- 

Lockport aquifer 452 0.170 76 31 

* - The estimated ground water available for development is 

50 per cent of the total recharge^ Pumpage data from 
existing municipal well fields indicate that in excess 
of 50 per cent of total recharge can be and is developed 
in some areas where the aquifer is extensive, 

**- This figure of 0„170 mgd is equal to the average ground- 
water runo'ff for the entire study area calculated from 
the flow measured by gauging station 2GB]_ at Br ant ford. 
It is also equivalent to the average ground-water runoff 
calculated for the area drained by the Nith, Speed and 
Cones togo Rivers « 
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The estiiTiat.es show that theoretically about 95 mgd of ground 
water are available for withdrawal,- however^ because of aquifer 
conditions only 57 m.gd of good quality water is estiiTiated to be 
available for rounicipal purposes, hn additional 38 mgd may be 
available for withdrawal but because of aquifer conditions: and 
water quality it is doubtful that much o^f it may be developed 
for municipal purposes, 
QUALITY 

Surface Water 

The quality of the surface waters of the Grand River and 
its tributaries is O'Utlined in Table I¥-4o The analyses reported 
may be divided into three classifications „ The sanitary chemical 
analyses, which include the coliform county, biochemical oxygen 
demand and total and suspended so'lids^. are a measure of the level 
of pollution in the water „ The general chemical analyees including 
hardness, alkalinity,, chlorides, iro^n, pH, phenols, colour and 
turbidity^ indicate the suitability of a water for use as a.sO'Urce 
of domestic water supply. The nitrate and phosphate concentrationB 
are a measure o^f the fertility, c^f the water „ Fertile waters are 
Often nO't suitable for use as so^urces of water fo^r potable purposes 
as nuisance conditions such as weed and algae growths may arise o 
These nuisance conditions are O'ften co^nnected with offensive tastes 
and odours in water supplies „ 

The objectives for sanitary quality in the Province's surface 

waters are as follows . 

M.F.. Coliform Count » logarithmic average 

not greater than 2,400 per 100 ml 

5-'Day BOD « not greater than 4 ppm 

In reviewing Table I ¥-4,, it can be seen that the water of the 

Grand Eivar and its tributaries is generally acceptable in this 
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respect. The sampling sta,tions at which exceptiO'ns axe evident 

are below Gait (G-86.5),, at Preston (G-94.3X below Hespeler 
CgS-96.6)^ below Guelph (GSP-105.2) and below Elmira (GCG-125,6). 

It should be realized that increasing develO'pment in the region 

GO'Uld result in further deterioration of the water quality. 

With respect to the general chemical quality O'f the surface 

water in the region the following facts are pertinent. 

Hardness - No specific limit is usually placed on hardness 
althO'Ugh it is suggested that waters for domestic use 
should contain less than 250 ppm hardness as CaC03 . The 

degrees O'f hardness are indicated as * 

Soft •^^- 0-60 ppm as CaC03 

Moderately Hard - 60 - 120 ppm as GaOO^ 

Hard «:■ 120 - 180 ppm as CaCO'j 

Very Hard ^^ greater than 180 ppm, 

as CaCO'3 

Alkalinity - Alkalinity of natural watere is due tO' the 
presence o^f salts of weak acids usually bicarbo^nates. The 

concentration is reported in ppm. O'f CaC03 and is signifi« 
cant in determining aggressive tendencies and softening 
treatment requirements,. 

Chlorides - ChlO'rides are naturally prese,nt in varying 
concentratione in water supplies. Inc,reasi,ng chloride 
concentrations may indicate contamination ,fro'm domestic 
sewage. 

The reconimended maxim,um, co^ncentration to avoid saline 
tastes is 250 ppm« 

Iron - The recommended maximum, limit for iron is 0„30 ppm. 
Concentratio,ns i,n excess of 0.30 ppm are not h,arm„ful but 
have objectionable staining and sed,ime,nt- forming pro'perties „, 
Concentrations in excess of l.O'O ppm may cause metallic 
tastes „ 

pH - is the measure of the hydrogen ion co',ncentrat,ion in 
water. A value of 7 indicates a neutral water with higher 
values indicating basic properties and lowe,r, acidic 
properties. The suggested range for surface waters is 6„7 
to 8.5. 

CQlou,r - CO'lou,r i,n natural wate,r may result from co^ntact 

with organic matter or chemical substances,. 
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Turbidity - Turbidity is caused by the preeence of suspended 

matter sucli as clay,, silt, finely divided organic matter, 
-plankton and O'ther microscopic organisme in water. It is an 
.expressiO'n O'f the optical property of a s^ample and is measured 

in units. 

Phenols - Phenols react with chlorine to produce intensely 
aromatic compounds which result in tastes and odours in 
water. They are associated with many industrial wastes and 
are not present in natural water. The objectives fovr surface 
waters in the Province are s 

Average phenol content - not greater than 2 ppb 
■Maximum phenod, content - not greater than 5 ppb 

The analyses results listed in Table IV-4 indicate that the 
water is very hard and contains iron in excess O'f the recO'mmended 
maximum concentration of 0.3 ppm. In addition, phenol concentra- 
tione are eometimes evident at several of the points sampled « 

The Grand River and its tributaries, like many of the rivers 
and streams in Southern Ontario may be classified as fertile, „ It 
has been suggested that if the phoephorous content o,f a, surface ■ 
water is 0„015 ppm or greater, and the nitrogen content is 0.300 
ppm or greater, algae growths can be expected,. The levels of these 
nut,rients at the points sampled we,re generally above these concentra- 
tio^ns « nuisance conditions such as excessive algae and aquatic weed 
growths which might restrict the use O'f the rivers and streams in 
the regiO'n fo,r water supply purposes can be expected,. This could 
be especially true in impoundment reservoirs where low velocities 
would provide an excellent opportunity for' these growths to occur « 

For com,parieon, the .following table o^utlines the quality of 
the water in Lakes Erie, ,Hu,ron and Ontario and also in Georgia„n Bay„ 
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Great Lakee Water Quality 

Lake Erie 
Peacock Lake Huro'n Lake OntariO' 
Point Grand Bend Burlington 



Hardness as 
CaC03 (ppm) 

Alkalinity as 

CaGO'3 (ppm) 

Chlorides as 
ca (ppm) 

Iron as 

Pe (ppm)' 

pH at OWRC 

Lab. 

Turbidity 
(Units) 

Colour 
(Units) 



135 



102 



24 



100 



86 



0.40 



8,0 



16.7 



10 



ft 



0.25 



8,-3 



2.5 



137 



98 



26 



Georgian Bay 
Colli nqvood 



94 



78 



0.10 



8.1 



2 . 3' 



oa4 



8.0 



2.3 



<5 



<S 



<5 



This table indicates that these sources are superior to the 
surface waters of the Grand River Watershed. Lake Huro^n and 
Georgian Bay have the best quality water. 

Ground Water 

The following table indicates the average chemical analyses 
for water samples from overburden and bedrock aquifers throughout 
the County O'f Waterloo and from, bedrock wells in the vicinity of 
Guelph. 
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54 


455 


223 


1.05 


14 


7.5 




42 


301 


220 


0.8 


15 


7„7 


40 


12 


1,045 


236 


2„02 


7 


7„4 


729 



MO'. of Hard- AlTcal- Chlox- Sulph- 
Samples ness inity Iron ide ates 
Aquifer Analyzed (ppm.) (ppii) 

Overburden* 
Overburden** 

Overburden*** 

Guelph- 
Lockport 
(bedrock) 21 316 229 0.53 14 7,3 62 

Salina 

(bedrock) H 808 201 1.24 10 7.6 770 

Bass Island 
& Bo is Blanc 

(bedrO'Ck) ll 224 239 0.78 10 7.7 17 

* - Average for all samples 

** - Average for all samples except thO'Be located in areas 

where the overburden usually yields mineralized water « 
*** - Averages from samples in areas where overburden wells 

usually yield mineralized water. 

The Guelph-Lockpor't aquifer generally yields the best quality 

grO'Und water in this area with respect to chemical characteristics. 

The hardness of the water from the Salina formatiO'n varies 
from. 150 to 1,800 ppm. It is usually proportional to the sulphate 
content when the tO'tal hardness exceeds 400 ppm. The water from, 
wells where the hardness is less than 400 ppm, usually contains 
from 40 to 60 ppm of sulphate. Where the hardness exceeds about 
400 ppm the water may contain from 60 to over 1,700 ppm of sulphate. 
Locally the Salina formation may yield up to a few hundred gallo^ns 
per minute of good quality water, whereas at the sam,e locatio^n 
deeper wells yield very hard water with a high sulphate contents 
Such appears to be the case in the vicinity of St. Jacobs and 
Elmira, 

The chemical quality of the water from the Guelph-Lockport 
aquifer is generally better than from the Salina aquifer; however, 
where water with a low sulphate content can be obtained from the 
Salina it is likely to be comparable with the water from the 
Guelph-LockpO'rt aquifer, 
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The water from, the Bass Island and Bois Blanc formations is 
similar to that from the Guelph-LockpO'rt formation, but lO'cally^ 
may contain vario^us amo'unts of hydrogen sulphide* 

O'verTburden aquifers usually yield water similar to the better 
chemieal quality water from bedrock aquifers. LO'cally^ overburden 
aquifers yield mineralized water. This is believed tO' occur in 
discharge zones where the overburden and bedrock aquifers are 
hydraulically connected. 

All aquifers within the study area can be expected tO' yield 
water with an iro^n co^ntent generally above the recommended maximum 
of 0^3 ppm. Locally the iron may be either very low or very high^ 

The grO'Und-water quality is also summarized for each munici- 
pality in Table IV=5. 
PRESENT UTILIZATION 

General 

In the Middle Grand River Region^ both ground and surface 
waters are utilized extensively. Wells and springs are sources 
from, which ground water is derived, while rivers, streams # lakes # 
and natural o^r man-ma,de ponds are the sources of surface water. 
Ho municipality utilizes surface waters for its water supply^ 
except for fire protection „ Streams are used primarily fox the 
dilution and assimilation of liquid wastes and as natural outlets 
fCff^tfefirm drainage. In rural areas ,^ rivers and streams are used 
for irrigation, livestock watering, recreatiO'n and industry. 
Ground water is the principal source for domestic water supplies 
in almO'St all rural areas in the basin. AlthO'Ugh adequate suppliee 
of surface water may be available^ ground water is preferred because 
of the better sanitary quality. 

Consumption figures were derived from estimates based on 
populations, actual pumpage records and rates authorized by 

- 3a » 



water-taking permits issued by the OWRC. It is stressed that all 
large water users in the area do no't necessarily possess a permit 
and the figures given roiay not be truly representative of the actual 
takings „ 

Rural Domestic Water 'Consuinption 

The rural population within the study area^ which is estimated 
to be about 54,740' is scattered throughout the townships. The 
daily per capita consumption probably varies widely, but an average 
of 50 gallons has been assumed in this report. 

The following table summarizes estimates O'f rural domestic 
GonsumptiO'n„ 

Domestic CO'nsumption 
County Po'pulation (migd.) 

Brant 5,300 0„27 

Hal ton 800 0,04 

Oxford 3,300 0„16 

Perth 470 0,02 

Waterloo 30,, 130 1,51 

Wei lington 11,420' 0.5 7 

Wentworth 3,310 0,17 



TOTAL 54,740 2.74 

Livestock Watering 

Water for livestock is derived from both ground and surface 
eources ^ Figures fox the consumption from: each source are not 
available and, the usage will be claseified as one. 

Consumption figures for the different categories o^f livestock 
were taken from Publication 476, Farm, Water Supply, Department of 
Agriculture,, while livestock s^tatistics were take,n from Publicatio,n 
20,, Agricultural Statistics for Ontario - 1963. Using this set of 
information and assuming livestock, population proportional to the 
area of the county within the study area^ the water usage was 
calculated as shown s 
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ConsumptiO'ii 

County (mqd,) 

Brant 0.23 

Hal ton 0.04 

Oxford 0,30 

Perth 0.06 

Waterloo 1.73 

Wellington 0.91 

Wentworth 0.02 



TOTAL 3.29 

Irrigation Water Usage 

Within the Middle Grand River Basin, 27 permits have been 
.ieeued to irrigators who expect to extract quantities in excess 
of 10^000 gallons per day from either ground or surface-water 
sources ^, The principal source is surface water, although in 
eertain areae,, wells have been developed for irrigation, irriga- 
tion is supplemBntal to natural praGipitatiO'n fo^r bo'th crops and 
golf courBas* This use cannot be predicted closely therefO're. 
Ca) Of the above number, 18 permittees utilize the water 
to irrigate farm lands on which are grown market crops ^. tobaecO' 
and hay, or nursery farms specializing in products such as special 
types of turf, flowers, seedlings and shrubs. 

The permits issued for the above purposes are usually valid 
for three months of the year - June,- July and August, However, 
the records shO'W that most o^f the irrigating has taken place 
during June and July., 

The majO'r factors influencing the irrigation demands on any 
particular day in any area are the available soil modeture for the 
Bpecific crops grown and their stage O'f development „ These factors 
in turn are based upon the climatic co^nditions.' prevailing in the 
basin,, the soil types and the topography « 

The water consumption was estimated on the assumption that 
on the average only 1/3 of the permitted pump capacity would be 
utilized at its full capacity for a 12-hO'Ur period per day during 
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the months of June and July as follows z 

CONSUMPTION 



Pump Capacity Surface Water Ground Water Total 
(gpm) (mqd) ^ (mgd) (mgd) 

5567 1,34 

700 0.17 

6267 1.51 

(b) Nine permits were issued to golf coursei^ which are 
valid for the months April to November. 

The water used by these permittees was estimated on the 
assumption that on the average the full pump capacity would be 
utilized for 8 hours per day throughout May to October as follows i 

CONSUMPTION 



Pump Capacity 


Surf 


ace Water 


Ground Water 


Total Water 


(gpm) 




(mqd) 


(mgd) 


(mgd) 


1297 




0.62 






100 






0.05 




1397 








0.67 


Recreation 











A number of small dams have been built on streams and smaller 
tributaries to create recreational storage. These dams have little 
effect on the streamflow distribution as only small quantities of 
surface water are stored. 

Seven permits have been issued for recreationatl purposes „ 
Six of these derive their supply from surface water sources « The 
latter permits were granted with special conditions which limit 
the amount of taking or define when takings may occur, so that 
adequate normal flow may be maintained downstream of the permittee „ 

The takings for recreational purposes are comparatively 
small and have not been included in the total water usage as they 
would not affect the accuracy of it. 

Commercial Water Usage 

Although most commercial establishments are located within 
municipal boundaries and obtain their water supplies from municipal 
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systeins,^ tliere are eome exceptions. Rural cO'inmercial firms depend 
upon ground water for their Bupply, Within the Middle Grand River 
Basin a total of seven permits were issued for withdrawal of water 
fox GO,iii]iiercial purposes ., The quantity taken is comparatively small 
Estimates were made based upon available records of takings „ The 
average pumpage was 0.43 mgd« 

Municipal Water Usage 

Municipal water usage includes domestic,, commercial and 
industrial use. All municipalities obtain their water from gro'und- 
water sources.. In this report municipal water usage is subdivided 
into two groups,, industrial and non-industrial. Reference is made 
mainly to the more significant industrial consumers. Municipal 
usage figures are shown in Table IF-6. Total usage of water for 
municipal purposes is estimated to be 25.4 mgd of which about 
80,6 mgd is used for major industrial purposes. 

Industrial Water Usage 

Most of the industries within the study area derive their 
water supplies from, m,unicipal systems,. There are some with their 
own private systems^ Figures available fO',r industrial water usage 
from municipal systems and private sources not gO'Verned by permits 
appear i,n Table I¥-6. In additio,n, usage under eight permits 
issued for the e,xtraction of wate,r fo^r industrial purpo'ses is 
estimated to^ be 2,12 mgd. All permittees utilize grO'Und-water 
sources. Total usage for industrial purposes is estim,ated to be 
16,0 mgd of which 8,6 mgd is obtained from municipal so^urces , 

Table IV-7 provides a ge,n,eral summ,a,ry O'f the various water 
usages in, each of the cou,nties that lie withi,n the study region, 
FUTURE ,MOM-MUM.ICIPALi WATE,E USAGE 

In the past and at present, ground-water sO'Urces have been 
providing adequate supplies tO' meet domestic needs « Developm,e,n,t 
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and further improvements in household plumbing and advancing 
standards of living will require appropriate increases in water 
demands ^ 

Rural population has had the tendency to remain constant 
or to decrease slightly during the last, decade. As a result 
ground-water sources should continue to serve domestic require- 
ments adequately in the foreseeable future. 

Demands for better quality in farm produce will mean more 
intensive irrigating programmes „ In addition, better sanitation 
in presenting marketable products will increase farming needs' „ 
Therefore, this will put an even greater withdrawal rate upon 
the streams from which these waters are taken . 

Golf courses are among the large users of surface waters » 
Over the years their number has been increasing and will continue 
to do so in proportion to population growth. 

Recreation demands are very likely to increase j but due to 
the special conditions under which the waters are withdrawn, it 
is unlikely that natural streamflows will be greatly affected „ 
POTENTIAL 

General 

Precipitation in the region averages 33^6 inches annually, 
of which only 11^,2 inches is discharged as streamflow through the 
Grand River system. Of the non-accountable water, the major 
portion is lost to the basin through evaporation and transpiration 
prO'Cesses; however, part could be lost in an interchange of ground 
water between this basin and other basins through deep ground-water 
percolation o 

Only a part of the potential water resources are manageable.. 
It may be assumed that the water that can be developed by means 
of wells is about 50 per cent of the total ground water available,^: 
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The amount of surface runoff that can be captured depends on the 
number and capacity of reservoirs. 

Surface Water 

The streams in the Middle Grand River Region show the wide 
seasonal fluctuations in flow typical of a temperate zone. 
Pertinent streamflow data are tabulated in Table I¥-3 . Large^ 
quantities of water are discharged during the spring and smaller 
quantities during the late summer eeason. The flows in the Grand 
and Coneetogo Rivers are regulated by the operatiO'n of a number of 
upstream dams; however, a wide fluctuatiO'n in flow still exists, 

Fuller utilization of the surface waters can be achieved 
through increased storage of the excessive spring flows and their 
release as required. This would involve a clear allocation of 
■specif ic reservoir capacities tO' streamflow maintenance. 

The fO'llowing table shows the effects of future upstream 

regulation o^n the flows of the Speed River below Guelph and 

additional streamflow regulation on the flows of the Grand River 

at Gait and Brantford. This table is based upo^n the data provided 

in Table IV-2, and considers only the reservoir under co^nstruction 

on Laurel Creek,, and thO'Se reservoirs,, which are proposed for early 

constructiO'n and whose secondary use is streaiti,flow augmentation ,» 

.Furthermore, it assumes that under normal conditions^ flood co^ntrol 

and streamflow augmentation are compatible uses for these reservoirs 

This is not necessarily valid „ 

Additional Mean Increase 

Storage Capacity in Plow Du.ring 

Above Locatio'n June 1 - March 1 
Stream LQcatiO'n (acre- feet) (cfs) 

Speed River below Guelph IS^O'OO' 27 

Grand River at Gait 82,200 150 

at Brantford 165,340 302 
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■The streamflow in the Grand River can be further improved 
through additional reservoirs for floo^d co^ntrol, Btre.ainflow 
maintenance and recreation. Other dam sites are being investigated 
by the Grand River Coneervation Author ity, 

Groiind Water 

Ground water is generally obtainable for domestic and stock= 
watering purposes throughout the study area. Where shallow dug 
and bored wells are inadequate due to increased demands or because 
O'f fluctuating ground-water levels within the shallow aquifers, 
it is usually pO'Ssible to obtain alternate supplies from, greater 
depth. Highly mineralized water is encountered locally but with 
rare exceptions grO'Und water has been satisfactory for domestic 
and stock purpO'See. There are no large areas within the region 
'Where adequate water is difficult to obtain. Deep drilling is 
required where the topography is rugged, such as areas west of 
Kitchener and Waterloo'^ and between Gait and Ayr^ 

The relative potential for future ground water in the 
vicinity of each of the major population centres^ the potential 
sources of supply, and remarks pertaining to these sources are 
as follows J 

City of Gait 
:PO'tential fox Future Developments Good 



Potential Source of Supply's 



.Remarks 2 



Overburden aquifer west and south- 
west of the city; bedrock aquifer 
immediately west of the Grand River 
and east and south-west of Galto 

The area immediately east and noxthr 
east of Gait is being pumped at 
near maximum capacity. Future 
wells will need to be developed 
farther from the city« 
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Potential for Future Development 
Potential Source of Supply? 

Remarks t 



City of Ki tchener 

Potential for Future Development 
Potential Source of Supply s 



Remarks 



City of Waterloo 
Potential for Future Development 
Potential Source of Supply? 

Remarks g 



Town of Elmira 

Potential for Future Development 
Potential Source of Supply s 



Good 

Bedrock aquifer in all directions 
from the city; overburden aquifer 
in the vicinity of Arkell Springs „ 

All bedrock tests will not be 
successful but the degree of 
success should be high. Careful 
spacing of wells should be 
practised a Overburden wells above 
the Arkell Springs would reduce 
the flow to the spring collector 
system^ Artificial recharge may 
provide increased supplies from 
the overburden aquifer in the 
vicinity of the springs. 



Fair 

Overburden aquifers south-west 
of the city and along the Grand 
River east of Kitchener and 
Waterloo; bedrock east of the 
Grand River. 

The sections of the overburden 
aquifers presently developed are 
pumped at, near^ or above maximum 
capacity <. New sources of supply 
will have to be located several 
miles from the centre of the city, 



Fair 

Overburden aquifer north-west 
and west of Waterloo « 

The quality of the water in the 
area suggested may not be 
■■desirable o Large quantities of 
high sulphate water are available 
from the overburden and bedrock 
north-east of Waterloo » 



Good 

Overburden aquifer north-west 
and south-west of the town; top 
50 to 80 feet of the bedrock « 
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Town of Elmira ( GO'n t ° d ) 



Eemar'ks. s 



TO'Wn O'f Fergus 
Potential for Future Developments 
Potential So^urce o^f Supply s 
Remarks ■§ 

Town of He speler 
Potential for Future ■Developitieiit g 
Potential Source of Supply s 

Remarks s 

Town of N ew Hamburg 
PO'tential for Future Developmenit g 
Potential SO'Urce O'f Supply s 
ReffiarTcs i 



Town of Paris 
Potential for Future Development 
.lotantial Source of Supply s 

.Remarks t 
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BO'tli, O'Verburden and bedrodk 
aquifers may yield water with 
a high iron contents The over- 
burden is likely to be mora 
productive than the upper bedrock 
aquifer^ Except for the top 50' 
to 80 feet, J the water from the 
bedrock is likely to be mineral- 
ized with a high sulphate content. 



Good 

Bedro ck aqui f er 

Systeinatic spacing of wells 
should be practised,, 



GoO'd 

Be:drock aquifer north-east o^f 

Hespeler,, 

Small am,ounts o,f hydrogen sulphide 
may be encountered in bedrock 
wells in the recO'iimended areaa 



Not known 

Mot definite 

Insufficient data a,re available 
to allow an adequate evaluatiGri 
of the grou,nd-wate,r pO'tential 
i,n the vicinity O'f the town,. 
There are indi cations that good 
■quality water may be relatively 
scarce in the iifiii.ed,iate vicinity 
O'f the town. 



Fair 

Ove,rburd,en aquifer nor'th-east 
of Paris both east and west of 
the Grand .River,^ 

■'The bed,rock aqui fere in the 
vicinity O'f Paris will probably 
yield m,ine,ralized water., "Wh,ere 
there is good hydraulic co^nnection 

with the overbu,rde,n aquifer^ 
mineralized water may be found in 
the overburden also^ 



Town of Preston 
PO'tential fo^r Future Developments Pair 

Potential SO'Urce of Supply i Overburden aquifer north-west 

of Preston and bedrock aquifers 

noxth-east and east O'f the town. 

Remarlcs t The ground-water quality west 

and eouth-west of the town is 
relatively poor.. Interference 
with private supplies could be 
expected if municipal wells 
were developed immediately no'rth- 
west of the town. The bedrock 
well field east O'f the city is 
pumped near maximum capacity but 
could be extended eastward , 

Village of Elora 

Potential for Future Developments Goo^d 

Potential .SO'Urce of Supply s Bedrock aquifer 

Remarks s The water obtained from, the 

municipal wells is very hard 

with a high sulphate content. 
B^etter quality water may be a 
problem, to obtain. 

The fO'llowi,n,g table presents a summary of Gur,rent ground- 
water usage within the study area and provides data on the .amount 
of water that m,ay be available for future mu,n,icipal, i,ndus trial 
and, ,rural development. ,It is stressed again that the availability 

figures are appro.xim,atiD,n,s o,nly and will be subject to modi fi cat icr., 
as fu,rther ground-wate,r studies proceed,, 
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Estimated Difference 

Estimated Present and Miount 

Recoverable GrO'Und Water Available for 

DeecrlptiO'ii of ■Ground Water Withdrawal Developnent 
Aquifer and Area (mgd) (mqd ) (mgd) 

Mapped Overburden 

Aquifer 18 20' -2* 

Guelph-Lo ckpor t 

Bedro.ck Aquifer 33 15 24 

Area B^eyond tlie Mapped 
O'verburden, and Guelph- 

Lo^ckport Aquifers 3B I 37 

Total Amount of Ground 

Water Available for 

Future Development 59 

* - The apparent O'Verdraft o^f water from the mapped over- 
burden aquifer may be the result of grQund-=water mining, 
an-, underestimate of the amount recoverable or both.. As 
previously mentioned the amo'unt of ground water recover- 
able from some sections O'f the aquifer may exceed 50' 
per cent „ 

The estimates show that 59 mgd of water appears to be 

available for future development in the study area. However,, 

37 mgd probably canno't be developed for municipal purposes because 

of aquifer conditio^ne or quality. The amount of good quality 

water pO'tentially available for future municipal development is 

estimated to be 22 mgd. If the estimates are correct they 

indicate that there has been effective and full development of 

the mapped overburden aquifer.^, and that eom,e mining of ground 

water may be occurring locally in the vicinity of the Cities of 

Kitchener and Waterloo. Further' development of the overburden 

aquifers can be expected to be more costly than past developm,ent 

and to be at the expense of streamflow» 
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TABLE IV-l 



PHYSICAL PROPERTIES OF WATERCOURSES 



UPSTREAM OF STUDY REGION 



WITHIN STUDY REGION 






STREAM 

Irvine Creek 
Canagagigue Creek 
Cones togo River above Glen Allan 
" " Glen Allan to 
Grand River 

Laurel Creek 

Nith River above Wellesley 
" " " New Hamburg 

" " Wolverton 
•' " " Grand River 

Cox Creek 
Hopewell Creek 

Speed River above Armstrong Mills 
" " Armstrong Mills to 

Eramosa River 
*' " Eramosa River to 
Grand River 



10 



26 



15 



12 



12,5 



11,5 



37.5 



221,5 



8.3 



145,0 



20.9 



66 , 



Length 


Mean Gradient 


Drainage Area 


(miles) 


(feet per 


mile) 


(sq, miles) 


12 




14.5 




42,5 


12 




31,2 




56.3 


21 




8.3 




98,0 


12 




14.6 




29.5 


18 




4.2 




61.5 


34 




5.5 




157.7 


56 




2,5 




68,7 


13 




13,5 




32.5 


9 




13.9 




28.0 


10 




16.5 




46.8 


14 




9,6 




63,0 (a) 



Eramosa River above Rockwood 
" " Rockwood to 
Speed River 



12 



27,1 



48,7 



12 



11,7 



60,0 



TABLE IV°1 
P,HYSI'CMi PROPERTIES OF WATERCOURSES 



UPSTimM OF STUDY REGION 



^ 
^ 



STREAM. 

Fisher's Mill Creek 
Gait Creek 

Grand River abO'Ve Shand Dam 
•' »' Shand Dam to 

cones tO'gO' 
* * Cones tO'gO' to 

Speed River 
" " Speed River to 
Horner Creek 

FaircMld Creek 
(portion within study area only) 



TOTAL DRAINAGE AREA 



Length Mean Gradient Drainage Area 

(miles) (feet per mile) (sg^, miles) 



WITHIM STUDY REG I ON 



44 



8 



305.0' 



823.7 



Length 


Mean 


Gradient 


Drainage Area 


(miles) 


(feet 


per mile) 


(sq„ miles) 


11 




13.7 


20,7 


17 




8.8 


38,0 


*■« 




;.IH 


:-S 


22 




14,8 


73.4 (b) 


24 




6.5 


78,2 (b) 


22 




8.0 


5 5, .6 



20 



15 „0 



116,0 



1,126.4 



NOT E g (a) Excluding Fisher's Mill Creek 

Cb) Excluding watersheds previously listed o^n this table 



TABLE IV-2 



E XISTING .AND FROPOBED RESERVOIRS 



ABQl^ AMD WITHIN THE MIDDLE G.KAND RIVER REGION 



STORAGE 'CAPACITY 



ui 



NAME 


. STREAM 


STATUS 


ACRE-FEET 


MILLION GALi. 


Luther Lake 


headwater,. 
Grand River 


completed in 
1954 


10,000 




2,713 


Belwood Lake 


Grand River 


completed in 
1942 


49, 600 




13,458 


Cones tO'go Lake 


Cones to go 
River 


completed in 
1959 


45,060' 




12,226 


Liaurel Gteek 


Laurel Creek 


under 
cO'nstructioin 


2,120 




575 


West Montrose 


Grand River , 


' propO'Sed early 
1 cO'nstructiO'n 


55,790 




15,138 


Ayr 


Nith River ] 


' but not yet 
• approved by 


83,130 




22,556 


Everton 


Er ainO' s a Ri v e r ] 


provincial 
and/or federal 


15,000 




4,070 


Guelph 


Speed River ] 


governments 


9, 900 




2,686 


Hespeler 


Speed River ] 




9,300 




2,523 


Harrisburg 


Faircliild 
Creek 


site 
investigated 


15,000 




4, 070 


Nith'burg 


Nith River 


site being investigated ( 


awaiting appro 


Arkell 


Er^amoea River 


site iri^.^esti gated (seco'ndary 


■choice ) 


Barrie Hill 


Speed River 


aval 1 abl e site 


(secondary 


choice) 



USES 

floo'd cO'ntro^„ ".straamflow 
maintenance, wildlife 
s anctuary 

flood control, streamflow 

maintenance, recreation 

flO'O'd control, streamflow 
maintenance, recreation 

flood control, streaniflow 
niaintenance, recreation 

flood contro'l, streamflow 
mai n t enanc e , r ec r eat i O'n 
flood control, stre.amflow 
maintenance, recreation 
flood control, streamflow 
mai n t enan c e , r e cr ea tio n 
flood control, streamflow 
maintenance, recreation 
flood co'ntrol, streamflow 
maintenance, recreation 



EXPECTED 
ORDER OF 

CONSTRU'CTION 



I 

i 



TABLE IV°3 
S13MMARY_0F_ STilEMffLOW_ RECORDING STATIONS AlTD HYDR'OMETRIC DATA 



*- 
m 



2^GA,24 
2GA29 



■ Drainage 

Area 
(sq^ miles) 



44.2 



Water Years 
o f Co n t i riuo u s 

Record 

1957 to date 



Mean 
Annual 

Flow (a) 
Ccfs) 

31.2 



2.9 



125.0 


1950 to 


date 


114 3 


7.0 


0.2 


1.4 


222.0 


1960 to 


date 


182.0 


43,6 


2,1 


18.1 


319.0 


1946 to 


1958 


330.0 


22,0 


5.6 


12.6 


319.0 


Cc) 




279,0 


52. ,0 


4,2 


22.8 



23.0 



1960 to date 



14.4 



1.8 



STATION LO'CATION 

2GA23 Canagagigue Creek near Elmira 

2GAi7 Cones togo River at Drayton 

2GA28 Co^nestogo River at Glen Allan 

2GAi3 Conestogo River near Conestogo 

Cones togo River near Conestogo 

Laurel Creek, at Waterloo 

Nith "River at New Hamburg 
Nith River near Canning 

Lutteral Creek near Oustic 

Eramosa River above Guelph 
2GA20 . Speed River above Guelph 
2GA,^g Speed River below Guelph 

2GI^22 Grand River at Waldemar 

2'GA27 Grand River above Lake B.elwoO'd 

2GAx6 Grand River below Shand Dam 

2GA3 Grand River at Gait 

2GBi Grand River at BrantfO'rd 

(a) Water Year^ a twelve-month period from, October 1 to SeptemTber 30 inclusive 

(b) Adjusted, ,for effluent discharge 

(c) Estimated flow allowi,ng for ef-fects of dam operation 1958 to date 

(d) Reeoxds used, ,for periO'd 1943 to date 



SE¥EN~DA Y MIN,IMUM FLOW 
,Maximum, ,Mi.nimum • Mean 
Ccfs) (ofsl Ccfs) 



0.5 



oa 



2.1 (b) 



0„7 



207.0 


1951 


to 


date 


186.0 


29.,0 


2„7 


9„8 


397.0 


1948 


to 


date 


353,0 


84.0 


48.0 


63.0 


21,5 


1954 


to 


1964 


20.5 


5,5 


0,5 


1-i 


91.5 


1962 


to 


date 


63.0 


16*5 


6.1 


11,2 


106,5 


1954 


to 


1961 


90„0 


17.4 


2.0 


6.3 


228.0 


1951 


to 


date 


190,0 


50.0 


10.0 


31.0 


250,0 


1954 


to 


1964 


212,0 


14, ,4 


1 . 3 


6.4 


292.0 


1962 


to 


1964 


= 


5,1 


3.5 


4.7 


305.0 


1952 


to 


date 


242.0 


89.9 


9„0 


42 » 6 


1,357.0 


1914 


to 


date ( 


[d)l,213„0 


428 . 


115„0 


238 „0 


2,010.0 


1948 


to 


date 


1,770.0 


650,0 


188 „0 


425.0 



TABLE I ¥-4 



GRAND RIVER ABO¥E PARIS 



SURFACE WATER QUALITY 

GRAND RIVER BELOW GALT 



GRAND RIVER AT PRESTON 









G'=82. 


.8 






G~86, 


,5 






G-94, 


.3 








NO' , o f 








No. of 








No. of 










Test 


Samples 


Avq. 


Max„ 


Min., 


Sampl es 


Avq„ 


Max« 


Min,, 


Samples 


Avq o. 


Ma„x „ 


Min,., 




Col i forms 


11 


780* 


30,000 





16 


1,490* 


23,100 


10 


17 


1,570* 


130,000 


24 




BOD 


12 


3.2 


6 . 


1«9 


18 


4,6 


9,2 


2.0 


19 


4.4 


9.6 


1.6 




TO'tal Solids 


5 


354 


396 


282 


12 


426 


504 


2 92 


12 


412 


512 


278 




Sue p. Solids 


5 


10 


42 


11 


9 


10.6 


li 


.i 


10 


17 


49 


7 




Turbidity 


4 


5.7 


8 . 


0.8 


S> 


4.5 


11.0 


l.,7 


§ 


5.5 


10,5 


2.0 


1 


Phosphorus 


5 


0,72 


. 98 


0.60 


12 


1,05 


2«00 


0.52 


12 


0.81 


l.,30 


0.36 




Nitrate 


5 


0,81 


1.25 


0.22 


5 


0.S4 


1.25 


0.22 


„S 


0.96 


2.50 


0.16 




Hardness 


1 


266 


SUi. 


- 


1 


264 


-^ 


^. 


1 


270 


im. 


am 




Alkalinity 


1 


197 


- 


- 


1 


194 


* 


tmi.- 


1 


196 


« 


« 




Chloridee 


4 


28 


38 


21 


# 


25 


32 


21 


4 


ai 


24 


17 




Iron 


1 


2.8 


" 


- 


1 


1.7 


tm 


^ 


1 


1,.4 


=^ 


ilia. 




pH 


1 


7.9 


•= 


- 


1 


8.0 


-« 


*■ 


1 


B«0 


- 


-. 




Phenols 


=, 


■=» 


ma 


_= 


1 


§: 


,12 





t 


ii 


15 


9 



TABLE I¥°.4 
SURFACE WATER QU AL^ITY 



Test 

Coli forms 
BOD 

Total Solids 

I 

Susp„ Solids 

,1 Turbidity 

Phosphorus 

Nitrate 

Hardness 

Alkalinity 

Chlorides 

IrO'D, 

BH 

Phenols 



GRAND RI¥ER AT BRIDGEPORT 
G"11073 

No. o.f 

Sampl es A-yg , Max,, Min^ 



GRAMD RI¥ER - SimUD DAM 



17 1,593* 91,000 20 

It 3„.0 6, .6 1„3 

12 352 436 258 



10 


11 „ 6 


28 


2 


7 


8.9 


27 „0 


1.4 


12 


0ol8 


0'.36 


0.06 


i 


0.72 


1,50 


Trace 


1 


264 


- 


* 


i 


203 


- 


- 


« 


12.5 


16.0 


4.0 


1 


1.5 


« 


- 


1 


8„2 


- 


= 


J: 


11 


18 






NO'„ of 
Ssmples 

12 

15 

10 



G-141„3 



Ayq 



30* 160 t 



2.5 



295 



5.8 



356 



0.6 



220 



i 


1§ 


18 


1 


1 


4.1 


7.,0 


1.8 


11 


0.09 


0.14 


0.04 


4 


0.20 


0.45 


Trace 


1 


260 


'»m- 


- 


1 


193 


198 


188 


4 


li 


11 


# 


1 


0,58 


^ 


- 


1 


8o4 


8.5 


8.2 


S 


U 


1€ 


1 



GANAGAGIGUE CREEK BELOW ELMIRA 

GC-G~125„6 
No, of 
Samples Avg. Max. Mi.U. 



10 30,000* 1,400,000 i,oao 

9 19,0 122„0 2,0 

3 939 1,896 460 

2 20 26 15 



3 

2 

1 
3 

1 
4 



12 „ 8 
. 90 

0,.54 

241 
40 

8,5 
1,150 



20 »0 



61 



5.5 



1„28 0.45 
1,00 0,08 



30 



4, 500 



30 



















T&BLE 
(Cont 


I¥-4 
•d) 
































su:rf.ace mater quality 
















Test 


CONES TOGO R. 

Mo. of 
Samples 


-OUTLET 
GCO-13 9 


OF CONESTO'GO 
,6 

Max, Min, 


L , NITH 


RIVER 


AT PARIS 




SMITH CREEK ABOVE WELL 

GNS-=159,1 
No, of 

Samples A\/_£_^ Max, 


ESLEY 




Mb , o f 
Samples 


GN=7f 
Avq , 


>,3 

Max, 


Min« 


Min . 




ColifO'rms 






f 


25* 


900 


1 


10 


1,485* 


60/000 


220 




3 


156* 


420 


90 




BOD 






s 


2 ., 3 


3.0 


1.4 


10 


2.3 


4.8 


0.4 




5 


2.6 


3 . 6 


2 . 




Total Sol if 


as 




* 


246 


306 


202 


4 


395 


508 


282 




4 


282 


312 


252 


Ill 

1.0 


Suap. Solic 


le 




4' 


2i 


58 


14 


1 


3# 


m, 


2 9 




5 


li 


2 


15 


1 


Turbidity 






1 


40 


53 


26 


i 


8 a 


12.5 


2.8 




3 


13.3 


2 


3.8 




Phosphorus 






1 


0.30 


0.60 


. 08 


4 


0.26 


0.60 


oao 




5 


0.23 


0.36 


0.18 




nitrate 






i 


0,39 


30 


0.14 


4 


. 96 


2.00 


0.24 




5 


1.09 


2.00 


. 18 




Hardness 






I 


2X8 


- 


- 


1 


368 


*-f 


- 




1 


260 


_ 


~ 




Alkalinity 






1 


178 


180 


177 


X 


216 


■^ 


- 




1 


211 


«: 


- 




Chlorides 






1 


Ba 


13 


4 


i 


If 


W 


10 




5 


13.4 


2 


10 




Iron 






1 


1.05 


-: 


- 


1 


0.,62 


''m 


- 




1 


0,82 


- 


- 




PH 






1 


8.4 


8.7 


8.2 


i 


7,8 


*m 


- 




2 


8.2 


8.4 


8.0 




Phenols 






o*i 


m. 


** 


c_ 


■■«^ 


M' 


^i- 


<_ 




= 


_ 


— 


„ 



mSLE IV°4 
"(Cont'd] 



SURFACE WATER QUKLITY 



SPEED RI¥ER BELOW HESPELER 











GS-96 


.6 








No 


. of 










Test 


Sample e 


Avq ,, 


Max„ 


Min« 




GO'li forms 




9 


23,950* 


172,0'00 


220 




B^OD 




i 


7.5 


10.0 


4.2 




TO'tal Solids 




# 


459 


582 


350 


1 

m 
o 


Susp, Solids 




4 


32 


66 


12 


i 


Turbidity 




# 


12 «0 


23 


7.5 




Phosphorus 




4 


1.57 


3.80 


0,34 




Nitrate 




3 


0',60' 


0.75 


Trace 




Hardness 




1 


2 74 


- 


- 




Alkalinity 




1 


207 


;- 


- 




Chlorides 




1 


38 


62 


23 




Iron 




% 


0' „ 96 


- 


- 




pH 




1 


7.9 


= 


= 




Phenol e 




<=«; 


1^ 


„ 


„ 



SPEED RIVER BEL OW GUELPH 
GSP-1 05 . 2 



No,, of 

Samples Ayg „ Max ^ Min 



11 



3.1 



28 



11 3,362* 170,000 10 
fi 6,.0 13.0 1,8 
1 399 440 356 



14 



6 „ 1 . 



SPEED RIVER AB OVE GUELPH 

GSP°111„2 
No,, of 
Samples A^^^ Max. Min 



623* 156,000 
3.0 8.3 0,3 



318 



3.2 



222 



4 



364 262 



5.0 2.0 



TABLE IV°4 
SERFACE WATER QUALITY 



ERAMO'SA RIVER ABOVE GUELPH 





Test 


No. of 
Samples 


GSPE-110. 

Avq, 


Max, 


Min, 




CO'li forms 




1 


215* 


7f 


5,000 


40 




BOD 




f 


0.8 




1.6 


0.6 




Total Solide 




f 


285 




334 


216 


f 

in 
I—" 


Sue p.. Solids 




I 


8 




- 


- 


1 


Turbidity 




■i 


5.0 




7.0 


3.0 




PhoaphO'rus 




;ti^ 


« 




•• 


- 




Mitrate 




-.lU- 


«■■: 




IIMI 


- 




Hardness 




.«»>> 


and'.: 




^ 


*• 




Alkalinity 




*- 


SW 




■W 


- 




Chlorides 




« 


mm. 




*: 


" 




Iron 




- 


- 




MM 


- 




pH 




« 


"If* 




■mm 


- 




Phenols 




■a. 


Ml 




'Um. 


=. 



NOTES All results reported in ppm with the following 

exceptions s 

Coli forms - number o^f organisms per 100 ml 
of saitiple 

• - logaritlunic average 

Turbidity - units 

Phenols - parts per billion 

pH - index ranging from 1 -acidic, 

through 7 -neutral i to 14-alkaline 













TABLE I¥=5 


















MIMICIPAL CHEMI^L 


WATER QUALITY 
















Hardness 


Alkalinity 


Iron 


Chloride 


■Fluoride 




Sulphate 








No, of 


as CaCO'j 


as CaCOj 


as Fe 


as CI 


as F 


pH at 


as SO'4 




Municipality 
City of Gait 


Samples 
32 


(ppm) 


(ppm) 


Mml 


(ppm) 


_|ppm) 


Lab, 


(ppm) 












Average 




347 


252 


0,06 


16 


0.3 


7.5 


_ 






Maxim,um 




442 


267 


oai 


32 


. 9 


7.6 


,_ 






Minimum 




268 


238 


. 04 


4 


0„0 


7.4 


- 




City of 


Guelph 


44 




















Average 




356 


237 


0.17 


28 


0.3 


7,6 


_ 


1 




Maximum 




560 


2 90 


0,76 


170 


0.8 


8„1 


„ 


4W, 

m 
i 


City of 


Minimum 
Kitchener 


78 


230 


170 


0,00 


3 


0,0 


7,2 








Average 




358 


254 


0,29 


26 


0,1 


7,6 


. 






M,ax:im,um 




541 


326 


1.23 


200 


0,3 


7 , 9 


^ 






Minimum, 




262 


209 


0.07 


4 


Trace 


7.3 


- 




City of 


Waterloo 


16 




















Average 




648 


230 


0„62 


12 


0,.3 


7.5 


— 






Maximum 




1,640 


296 


1.32 


33 


1.0 


7.7 


_ 






Minimum 




265 


183 


0.08 


4 


0.1 


7.2 


- 




Town of 


Elmira 


13 




















Average 




530 


236 


0,91 


13 


0.4 


7,5 


_ 






Maximum 




534 


249 


1.70 


20 


0.4 


7,6 


— 






Minimum 




527 


221 


0„28 


* 


0,3 


7.3 


_ 



T' 















TABLE IV="5 






















(Cont '■ 


d) 




















MUNICIPAL CHEMICAL 


WATER QUALITY 


















Hardness 


Alkalinity 


Iron 


Chloride 


Fluoride 




Sulphate 










No. of 


as CaCOj 


as CaCO'j 


as Fe 


as CI 


as F 


pH at 


as SO'4 




Municipality 

Town of Fergus 


Samples 

10 


(ppm) 


(ppm) 


(ppm) 


(ppm) 


(ppm) 


Lab. 


(ppm,) 














Average 




476 


222 


0.43 


22 


0.6 


7.6 


268 








Maximum 




560 


246 


1.74 


34 


0.7 


7.7 


320 








Minimum 




370 


206 


0.03 


12 


0.6 


7.3 


198 




Town 


of 


Hespeler 


91 
















f 






Average 




341 


270 


0.58 


25 


« 


7.B« 


— 


m 






Maximum 




448 


338 


1.88 


48 


- 


7.6 


■Ht 


1 






Minimum 




286 


233 


. 05 


9 


-•» 


7.3 


*. 


Town 


of 


New Hamburg 


10 






















Average 




297 


244 


0.22 


15 


0.2 


7.7 


•*' 








Maximum 




439 


290 


0.36 


37 


0.2 


8.1 


• 








Minimum 




206 


192 


0.00 


4 


0.1 


7.5 


■"' 




Town 


of 


Paris 


27 






















Average 




268 


234 


0.07 


16 


0.1 


7.7 


^' 








Maximum 




360 


272 


0.52 


20 


0.2 


8,0 


« 








Minimum 




230 


176 


o.oo 


f 


, 


7,4 


« 




Town 


of 


Preston 


29 






















Average 




317 


243 


0.14 


26 


0.3 


f.S 


*.: 








Maximum 




394 


280 


0.75 


51 


0.5 


7.8 


« 








Minimum 




263 


190 


0.05 


» 


0.1 


7,4 


iini 




Village 


of El or a 


10 






















Average 




545 


207 


0.20 


20 


0.4 


7 „ 6 


353 








Maximum 




592 


214 


2.00 


24 


0.,6 


8.0 


379 








Minimum 




520 


203 


0.01 


16 


, 3 


7.4 


299 



TABLE IV-6 



MUNICIPAL AND INDUSTRIAL WATER USAGE 



Mun i G i pal i t y 

Cities 



„_ Pumped by MuniGip_ality 
(Ground Water) 
Domestic & 

Total CO'nim,ercial Industrial 



^^di 



.(mgd) 



Cmqd) 



Private 
Indue trial Suppl ies* 
Surface Ground 
Water Water 



Cmqd) 



isaiL 



Gait 
Guelph 

Kitchener 
Waterloo 

Towns 



4,01 
5.19 

9,19 
2.39 



2.70 
4.66 
4,90 
1.79 



1,.31 
0,53 
4.29 

0.60 



« 04 
. 68 
0.03 



lai 

0.06 



Elmira 
Fergus 
Has pel er 
New Hamburg 
Parle 
Preston 

Villages 

Ayr 

Bridgeport 
Elora 
Welles ley 

Townships 

Wilmot 
Woolwich 

TOTALS 



1.36 
0.45 
0.43 
0,19 
0.60 
1,44 



0.13 



0.26 
0.39 

0,2 9 
0.17 
0.52 
0„94 



0.13 



1.10 
0.06 

0.14 
0.02 
0.08 
0.50 



0.06 

1 , 61 

0.36 
0.35 



25.38 



16,75 



8. ,63 



0.01 

3a4 



0.08 



0,04 



0.02 



0.77 
0.01 

2.09 



* - Exclusive of usage covered .by permits tO' take water 
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TiBLE If- 7 



W A T E i U S A 6 E (M a &) 



COUNTY 



WNiCIPAi 
KUmi LIVESPOCK (il fM (11 EXCimiNG fll INDUSmiAL fiOM MIN. 

OOlKSriC GftOUWi. FMM Ci'O'PS & NUfiSEiJES GO-LF eomSIS OlfKiCiill tND.US1llAL rmOSIllllL Ml miVltTE SUPPLIES 

mmm wmn sm^mi mtm mmm msm surfme witer mourn mm surf^e miiier moim mmi mourn Mmu srounq mm_ mmm mrm surface m^m 



mtm 



©^ 



0t23 



Q,28 



©J2 



o«ss 



0*08 



M9 



HiLTISN 



0.04 



0*04 



w^om 



0.I6 



0«30 



0»36 






PKflH 



0^2 



0«06 



MTERLOO 



NiLLINGTON 



I .SI 



©•^ 



l»73 



0«9] 



O«0| 



©•t6 



©♦^ 



©•13 



0.05 



0,36 



o.r? 



©•©9 



©•22 



n*05 



5* IS 



1.43 



0.6& 



9i07 



©.i7 






MENmKfrH 



©•17 



©.©2 



©.W 



f T ft L 



2.74 



JJiiOV 



0.17 



1.34 



0'.©5 



©.62 



0.43 



16.75 



2. It 



10*72 



l|y^ 



NOfFEi (1) DWriNG JUNi fl«D JULY ONLY-NOT COHPIETE - LACK ffl? INFORMATION 

(2} mm tm to October onut 

TOTAL 6R0UND iftTER = 32.98 HGD 

imm. siMfm wmM - 5.10 «© 

uNP'ifFi^RifmiaiD • 3,29 tm 



TOfAi 



1.37 «m 



WATER SUPPLY REQUIREMEMTS 

EXISTING FACILITIES 

All of the municipalitiee within the study area, with the 
exception of the Village of Ayr and the Townships of Dumfries 

North, Guelph, Nichol, Pilkington and Pu.slinch,, have one or more 
communal water supplies. All of these systems utilize ground- 
water sourcee by means of wells and/or springs. A sunroary of the 
water sources, nominal supply capacities, treatment facilities^ 
available etorage and system services is given in Table ¥-1. It 
should be noted that, in general, all of the co^ramunal raw-water 
supplies are very hard, high in alkalinity and cO'ntain iron in 
excess O'f the recommended maximum of 0„30 ppm^ The raw water 
quality of the municipal systems and the various aquifers in the 
region is given in Section IV. The locations of the various 
municipal and private wells are shown on Figure I¥-2 „ 

The larger municipalities in the region such as the Cities 
O'f Kitchener and Guelph have continuing explo.ration prograinmes to 
locate additional ground-water supplies. The smaller municipalities 
undertake exploration programmes periodically as the need for 
increased supplies arises. 
GENERAL CQtlSIDERATIOHS 

¥arious available sources of water supply were considered 
in relation to the anticipated development in the area. A summary 
of these is as follows i 

(a) Ground water 

(b) Impoun^dment reservoirs on the Grand River and its 
tributaries 

(c) Lake Erie via an extension to the proposed Lower Grand 
Valley Regional Water Supply System 



- 58 *• 



(d) Lake Huron via a separate system with a treatment 
plant near Grand Bend or via an extension to the 
Lake Huron Water Supply System 

(e) Georgian Bay via a system with a treatment plant 
at Collingwood or possibly north of Fergus 

(f ) Lake Ontario via a system with a treatment plant 
at Burlington 

(g) A combination of the above 

The pattern that development in the region is apparently 
following indicates that it would not be feasible to supply some 
of the smaller municipalities located towards the boundaries of 
the study area with water from a central system. For instance, 
it is doubtful that a supply system from Lake Erie to the major 
population centres in the Galt-Kitchener-Guelph area would be 
extended to serve the Town of Fergus or the Village of Elora, 
Therefore it was concluded that the smaller municipalities should 
continue to obtain their water from local ground sources. 
Fortunately^ it appears that this will be possible for all of the 
municipalities that are categorized thus. These include the 
Towns of Elmira, Fergus, New Hamburg and Paris, and the Villages 
of Ayr, Elora and Wellesley. 

Future use of ground and surface waters for agricultural 
purposes was also considered. In general it was concluded that 
the amount of water to be utilized for stock watering, crop 
irrigation and general farm purposes was small in relation to 
the total required for urban development. The farm needs were 
roughly assessed, with the conclusion that adequate water would 
be available from ground and surface sources within the region 
to satisfy these requirements. 
DESIGN 

The evaluation of the water supply requirements for the 
area was based on the population projections given in Table III-l 
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and the present, and estimated' future water use in the areaa 

The current per capita demand figures in the region vary 
from, 73 to 127 gallo'ns per day. For the purpO'Se O'f this report^,. 
the following criteria were ueed. It should be noted that theee 
figures include gradual increases in the per capita demand from 
year to year,^ Such increases have been known to occur due to 
modern innovations in home and industry. 



M,aximum, 
Average Maximum Hourly 

Per Capita Per Capita -Per Capita 
Demand Demand Demand 

(gp<^/ (qp-d) [gMI 



Year 



1971 



1976 



1986 



115 


2 30 


345 


) m 


180 


270 


125 


250 


375 


} 

) m 


190 


285 


135 


270 


405 


1 

) 105 


210 


315 


180 

1 


360 


540 


1 

) 140 


280 


420 



Cities & Preston 

Remaining Towns 

and Villages 

Cities & PrestO'n 
Remaining Towns 

and Villages 

Cities & Preston 

Remaining Towns 
and Villages 

tJltimate Cities & PrestO'n 

Remaining Towns 

and Villages 

The different consumption figures for cities as opposed to 
towns and villages were used because there appeared tO' be a 
similar difference in the records of previous years. The "city" 
per capita demand figure was used for the Town of Preeton as 
current demand figures approximated those of the four cities in 
the region. 

The preceding per capita consumptiO'n figures were intended 
to provide for all residential,, industrial and commercial develop- 
ment with the exception of any extremely large water-using industry. 

The water purification plant capacities were based on the 
maximum, day requirements fo^r the areas served. Pumping statiO'ns 
were similarly sized to supply the maxim'um, day demand «, Pumping 
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reservoire were sized to provide two hours storage at the maximum 
hO'Urly rate O'f demand.. Supply reservoirs, were sized to. provide 
one day storage at maximum, day demand for the area served^ 

Individual municipal storage requirements as shown on Table ¥-2 

were based o^n the following considerations. 

(1) Operating Storage - 25 per cent of the maximmn daily 

flow for egualizing peak hourly demands 

(2) Fire Storage - In accordance with the "Standard of Municipal 

Fire Protection" prepared by the 

Canadian Underwriters" Association 

f3| Bmergency Storage - 25 per cent of the total storage 

volume provided by the reservoir 

A Haz, en-Williams "C" factor of 130 and a head loss of approx- 
iiiately one foot per l.OO'O' feet of pipe have been used to calculate 
pipe diameters « Only trunk feeder mains have been considered,, 
SOU,RCE 

Ground Water 

,Seetion l¥ indicates that the .am,0'Unt of good quality ground 
water potentially available for future development is approximately 
22 mgd.. The same section indicates that the ,Kit chener -Water loo- 
BridgepO'rt complex may have difficulty obtaining adequate amounts 
of ground wate,r close to the m,unicipal bound,ar,ies « 

It is p,robabl,e that suffici,e,nt quantities 0',f ground wate,r 
to serve Gait, Presto^n, Hespeler and Guelph until at least 1976 
can be developed near or within their respective m,unicipal bo'un- 
daries» ,However, adequate storage facilities should be built in 
each municipality to m,eet m,ax,imum day and hO'Urly rates o,f d'emand^ 

It is no't considered practical to utilize the ground, water 
in this ,regio,n for the main, source of supply with supplementation 
by water from a surface source. The main reason for this ie 
the impracticality of providing a unifo,rm water quality to all 
co,nsumers at all tim,es . A. surface-water supply from one of the 
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Oreat Lakes would be approximately one-quarter as hard ae the ground 
water in the area and would have very little iron content « The 
situation where a municipality would charge the e.aim:e rate to con- 

eumere fo^r twO' different water qualities where one quality is 
obviO'Usly euperior wo'uld seem to be inequitable „ Another difficulty 
would be the possible technical problem that might arise when two 
water qualities are blended or' may be in co^ntact, 

Impoun dment Res er vo i r s 

At present there are three impoun-dment reservO'irs in the 
Grand River Watershed; BelwoO'd Lake, Gonestogo Lake, and Luther 
Lake, Several other reservoirs are planned for the future. The 
desirability of utilizing these bO'dies O'f water for domestic supply 
purposes is doubtful „ 

In general, the tO'pography in the Grand Valley is not 
•suitable for the construction O'f dams that would impound water 
to a satisfactory depth « Reservoirs should be fairly deep, 
averaging 40 to 50 feet^ in order to minimize the effect of 
surface pollutants and the occurrence of frazil ice conditions 
in a water woxks intake « If an impoun 'dm en t reservoir is used 
for water supply,, its use for other purposes such as recreation^ 
floo'd control and flow augmentatio.n will be restricited tO' some 
extent., 

A, second difficulty is that the Grand River is a 'fertile' 
water course., By this, it is meant that the levels of nitrogen 
■and phosphorus and their com^pO'Unds in the water are such that 
excessive weed and algae growths m,ay o-ceur. These growths,, in 
turn,, may cause taste,, odour, and filter clogging problems in. a 
water treatment plant. The water quality outlined, in Section IV 
s u ppO' ,r t s th i s co n, c 1 u s i o n „ 

In regard to the general chemical and physical cha,r act eristics 
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of river water it can be said that the turbidity and colO'Ur lei/els 
are ueually higher than natural lale water. This result is higher 
Goets for the co^nstruction of the treatment works and higher 

operating costs thereafter. It is true that impO'Undment of river 
water might possibly reduce turbidity and colour levels,, the 

bacterial populatio'n and, to a certain extent temperature. This 
would generally improve the treatability O'f the river water. 

A further consideratio^n that must be made in this instance 
ie the fact that with the rapid development occurring within this 
■watershed an inereaeingly impO'rtant use O'f the watercO'Urses will 
be the dilution of waste effluents. The use o€ the river for 
supply purposes would seriously reduce the amO'Unt available foir 
:di 1 uti on. pur po s e s . 

It is apparent therefore that, due to the poo'rer quality 
of the river water as compared to the water in the Great Lakes,. 
and the expected dema.nd on the rivers fox dilution 0'.f waste 
ef. fluents, impO'Undment reservoirs i.n the Grand. Eiver Watershed 
cannot be considered as sO'U,rces of dom,estic water supply,. 

Lake E.rie 

Wate,r could be supplied to the study region from .Lake Erie 
thrO'Ugh enlargement .and ex.tensio.n. of the propO'Sed Lower Grand 
¥alley Regional Water Supply System which was designed tO' serve 
Br.antford,, CaledO'nia, Cayug.a, ,Hage,rsville and Ja,rvis,^ Although 
the raw water quality is good, a very long intake is required to 
obtain satisfactory water depth and treatment coasts may be some- 
what .higher th.an those incurred using either L.ake Ontario or . 
Lake Huron water » An economic study may indicate which source, 
•available at a lesse,r cO'St, will provide an equally satisfactory 
'water quality,. 
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Lake Huron 

Lake Huron is a suitable source of supply for the study area? 
however^ it is approximately 40 miles farther from the study area 
than Lake Ontario and 20 miles farther than Lake Erie (see Figure V«l) 
The static head to be overcome on a route from Grand Bend ie 
comparable to that on a route from Lake Erie at Peacock Point and 
approximately 230 feet lees than that from Lake OntariO'^ An intake 
approximately equal in length to that required for a Lake Erie 
system but mor^e than 5,000 feet longer than a Lake OntariO' system, 
would be required to obtain the same water depth.. An advantage o^f 
this source is that it might be possible tO' supply water to 
Stratford* however,, this municipality's Gonsum.ption. is relatively 
sma.l 1 . 

The utilization of the Lake Huron. Water Supply System by a 
pipeline f.rom Arva. to the study area was considered. This route 
f.rom. .Arva is approximately 6 miles longer than a .Lake E,rie system 
and 26 m.iles longe.r than, a Lake Ontario syet'em^ In addit.io.n, the 
Lake Huron Water Supply System, capacity would have to be mo^re than 
doubled tO' m.eet the estimated 1986 demand in the study ..a.r.ea.» 
'While this route cO'Uld. serve both Woodstock and Stratford in 
additiO'n to the study area, the water co^nsumption o.f these two' 
municipalities probably would, not o^ffset the additional capital 
expenditures required^ 

Georgian Bay 

Georgian .Bay is the sou,rce of the best quality water of .all 
the sources co.nsidered in this report « Unfortunately^, its 
distance .from the Middle Grand River Region would, necessitate 
expenduree that a.re too great tO' be practieal.„. The capital cost 
of a pipeline f.rom GeO'rgian Bay to the study area would be a.ppro.x~' 
imately the eame as fO'.r a simila.r system from Grand Bend on 
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Lake Huron. Pimping costs would be increased because of the static 
head to be overcome. The static heads to be encountered on the 
Lake Ontario, Lake Huron and Lake Erie systems are 854 feet, 620 
feet and 530 feet respectively. The static head to be overcome 
for a system from Georgian Bay is 1,170 feet. 

It should be noted that there are no municipalities "on route" 
from Georgian Bay that could utilize the system with the possible 
exceptions being the Town of Fergus and the Village of Elora„ 

Lake Ontario 

The Middle Grand River Region is closer to Lake Ontario 
than any of the other Great Lakes. Other advantages of 
Lake Ontario as a source of supply are that an adequate depth 
of water can be obtained close to shore and the water quality is 
satisfactory. Power costs for operating a system to supply the 
region would be greater than for a Lake Erie system. However, 
the reduced length of pipeline should more than compensate for 
this. 

If Lake Ontario should be chosen as the most suitable 
source of supply, it is possible that some provision could be 
made to supply the Town of Milton at some later date. The north 
half of the Town of Burlington could also be served. 

Combinations 

Since the ease and capital cost required to obtain adequate 
supplies of good quality ground water varies within the larger 
municipalities in the study area, it may be advantageous to 
supply lake water to only one or two of the municipalities at 
this time from one source, with provision of another system from 
a different source to supplement and expand the first system at 
a later date. For instance, the Kitchener-Waterloo-Bridgeport 
complex will find it expensive and perhaps difficult to find 
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■enough good quality ground water to serve tlie municipalities for 
more than ten years „ A surface supply system from one source to 
serve imtil 1986 with provision fox a secO'nd eye tern to supplement 
and provide water for the entire Kitchener-Galt-Guelph region 
beyond this date might be practical. 

As discussed previously in this section under "Ground Water ",^ 
it appears to be impractical to utilize surface water to supple- 
ment ground water within the same municipality^, 
WATER SUPPLY ALT ERHATIVES 

Two alternatives exist fo^r the supply of surface water tO' 
the area. The first (Alternative 1) is the provision of water 
from one of the Great Lakes to the Kitchener -Waterloo-Bridgepoxt 
complex irmiiediately,. with a seco^nd system to serve all o^f the lands 
bounded by the Guelph-Galt-Ki.tchener triangle in the future,, The 
second alternative considers the provision of surface water to 
all of the larger municipalities at an early date^ 

The implementation of either of these schemes depends to a 
large degree o^n the co-operation and foresight of the municipalities 
concerned, 
PROPOSED WORKS 

EcO'nomic studies have been undertaken on each O'f the afore-» 
iientioned possibilities and only the most reasonable syst'ems will 
be described in this section^. 

Alternative 1 

Due to the limited ground-water reS:Ources clo.se to the 
Kitchener-Waterloo-Bridgeport area, an alternative source of 
water supply is required in the near future o. Since the remainder 
of the large municipalities will require an alternate source not. 
later than 1986, the total works could be staged accordingly. 
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This alternative provides for enlargement and extension of 
the Lower Grand Valley Regional Water Supply as reported by the 
firm of James F. MacLaren Limited, Consulting Engineers, in its 
report to the Commission dated January 1966. The new proposal 
would be capable of supplying 85„11 mgd, the 1986 maximum day 
demand for the area served. The proposal would consist of s 

(1) Intake at Peacock Point in a water depth of 30 feet 

(2) Complete water treatment plant at Peacock Point and 
pumping station 

(3) Pipeline from Peacock Point to reservoir at Brantford 

(4) Pipeline from Brantford to Kitchener-Waterloo-Bridgeport 
area 

(5) Reservoir (13 mg) at Brantford 

(6) Terminal Reservoir (60 mg) near Kitchener-Waterloo- 
Bridgeport 

(7) Reservoir (1^00 mg) near Jarvis to serve Lower Grand 
municipalities 

(8) Pumping station at Brantford 

(9) Pumping station and pipelines as described in the 
MacLaren report to serve Jarvis, Hagersville, Cayuga 
and Caledonia 

This route would require a pipeline approximately 51^6 miles 
long from Peacock Point to the Kitchener-Waterloo-Bridgeport area„ 
The possible route is shown on Figure V-1. 

A second system utilizing Lake Ontario could be built by 
approximately 1986 to serve the remainder of the study area. This 
would entail a pipeline 40.6 miles long from Burlington to 
Highway No„ 7 between Guelph and Waterloo. A more reliable 
estimate of the growth beyond 1986 would then be available. This 
method would permit unlimited growth and water use in both the 
Brantford and Kitchener -Waterloo-Bridgeport areas since the 
timing of the second system could be adjusted to meet the demand. 
In addition, should the Galt-Preston area require surface water 
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before 1986^ the Lake Erie system capacity coiald be increaeed by 
the provision o^f additional p'umping stations,. 

Alternative 2 

Should all or the majority of the large municipalities in 
the study area agree to use surfaee water at an early date, a 
system utilizing Lake Ontario should be provided. The separate 
system as described in the MacLaren report would be utilized for 
the Lower Grand ¥alley» 

The Lake Ontario system would be capable O'f delivering 
111 „ 44 mgd and would consist of s 

(1) Intake at BurlingtO'n for 3 0+ feet of water 

(2) Complete water treatm,ent plant and pumping station 

(3) Pipeline from, water treatment plant to Booster 

Station No „ 1 

(4) Pipeline from Booste,r Statio,n Mo,„ 1 to Galt-Presto,n 
reservoir 

(5) Pipeline from Galt='Pre,Bton reservoir to terminal 
reservoir .near Highway No. 7 

(6) Pumping Reservoir (14 mg) at BoO'Ster Station No, 1 

(7) Reservoir (2,3 m.g) at Galt-',Preeton 

(8) Reservoir (2 mg) at Hespeler 

(9) Terminal re,servQ,i,r (85 img) near Highway NOo 7 
(10) P'umpi,n,g station at ,Booster Statio',n MO'« 1 

The capacity of this system, could be increased through the 
use O'f intermediate- purapi,ng stations; however, it does ,not, 
possess the flexibility of ,Alternative 1,, This system could 
also- be utilized by the northern portion of the Town of Burlington. 
If necessary water could also be supplied to the To-wn 0',f Milton^, 
CO,MCL0SIQ,NS 

An urban population o^f 213,889 persons were resident i,n, the 
Galt-Guelph-Kitchener triangle in 1965. It is likely that this 
figure will increase to an equivalent population of 415,500 by 
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1986 and ultimately to greater than one million perso^ns^ 

Limited good quality ground water is available adjacent to 

the Kitchener-Waterloo-Bridgeport complex for future development. 
Sufficient ground water for portable purposes probably is available 

near the Gait, Preston, Hespeler and Guelph areas to serve until 
near 1986, The communities o^f Elmira, Fergus, New Hamburg, Paris , 
Ayr, Elo^ra and Wellesley and the rural areas can likely obtain 
adequate quantities of good quality ground water for the foreseeable 
future * 

Although there are large waterGo^urses in the study area,, these 
are not suitable as sources for a large water supply system. The 
reasons for this include unsuitable topography to obtain adequate 
impounded water depths, a "fertile' water, probable operational 
difficulties and the need for use of all of the available flows 
for future effluent dilution purpo'ses. 

Ml of the Great Lakes are suitable for use as a raw water 
supply for pO'table purposes „, The approximate pipeline dietances 
from each of the pO'Ssible sources to serve the entire study area 
are s 

From Approximate Pipeline Length (Miles) 

Lake Ontario 40 « 6 

Lake Erie 61.7 

Lake Huron 75.0 

Georgian Bay 75.0 

Only the Kitchener -Water loo— Bridgeport complex requires an 
alternate supply at this time. The most reasonable means of 
accomplishing this is through enlargement and extension of the 
proposed Lower Grand Valley Regional Water Supply System, A 
second system from Lake Ontario to supplement the previous system 
could be built at a later date„ 
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ShO'Uld all O'f the large urban municipalities in the study 
area desire surface water at this time^ a Lake Ontario oriented 
system would be developed. 

The 1966 demands for the Galt-Guelph-Kitchener triangle 
are average and maximum days of 55„72 and 111 „ 44 mgd respectively 
with ultimate demands of 171 „ 80 and 343.60 mgd for average and 
maximum, days respectively. 

It may be practical at some future date to intercO'nnect 
the Lake HurO'n Water Supply System, when it is extended, and the 
proposed Southern Peel Ctounty Area Water Supply System with the 
proposed .Middle Grand River Regio^n Water Supply System, This 
would provide great flexibility in the operation of all systems 
and would make possible the unlimited supply of good quality 
water to a large area of the Province. 
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TABLE V°l 
JOMMUNKL WATER SO URCES, CAPACITIES. TREATMENT. STORAGE AND SERVICES 



'-4 



Municipality 
City of Gait 
City of Guelph 

City of Kitchener 
City of Waterloo 
Town of Elmira 
Town of Fergus 

Town of Hespeler 



Town of New Hamburg 
Town of Paris 
Town of Preston 

Village of Elora 





Nominal 


Source 


Capacity 


of 


of Works 


Supply 


(mqd) 


9 Wells 


9.55 


18 Wells 


11.79 


3 Springs 




23 Wells 


14.50 


7 Wells 


5.53 


3 Wells 


2.00 


3 Wells 


1.51 




(0.86 good 




quality) 


7 Wells 


2.10 




(0.88 good 




quality) 


1 Well 


0.66 


1 Spring 




1 Well 


1.31 


2 Springs 




8 Wells 


3.46 


1 Spring 


(1.49 good 




quality) 


2 Wells 


0.66 



Treatment 
Provided 

None 

Calgon and chlorina= 
tion at one well 
Chlori nation at 
springs 

None 

None 

None 

Chlorination on one 
well 

Aeration and 
Chlorination at 
two wells 
Chlorination at 
springs 

Chlorination of 
spring water 
Chlorination of 
2 wells and spring 

Calgon and 
chlorination 



Storage 

2»65 mg ground 
1,01 mg elevated 
4.00 mg ground 

1,50 mg elevated 



14.50 mg 
1.40 mg 
2.90 mg 
0.79 mg 
0.60 mg 
0.36 mg 
0.25 mg 
0.21 mg 



ground 

elevated 

ground 

elevated 

ground 

elevated 

ground 

elevated 



0.23 mg ground 
0.10 mg elevated 

0,60 mg ground 
0,12 mg elevated 
1,20 mg ground 

le80 mg ground 
0ol3 mg elevated 

0.12 mg elevated 



NOo of 
Services 

8,354 

11,400 

21,300 
5,370 
1,495 
1,362 

1,507 

626 

•^ ff J» JL ^ 

3,343 
472 



Remarks 



TABLE V-.1 
(Cont''d) 

COMMUl!TM._ WATER SOURCES. CAPACITIES. TREATMENT. STO^BAGE ^AND SERVICES 



to 



Municipality 
Private Systems 

City of Waterloo 

1 „ Co loni al Acr es 
SubdivieiO'n 





Nominal 




Source 


Capacity 




of 


of Worka 


Treatment 


Supply 


(mqd) 


PrO'Vided, 



1 Well 



Village of Wellesley 
1, Wagner 1 Well 

2.Lichti 1 Well 

Township O'f Dumfries 
South 
1,P*V.. of St, George 2 Wells 

Township O'f Waterloo' 
loChalon Estates 1 Well 



2 « Eas 'tmO'Un t Subd , 



1 Well 



3 , El r o y Acr e s 2 Wei 1 s 

4 „ Schweitzer Subdo 2 Springe 

Township of Wellesley 

l,Linwood 2 Wells 

2.Luntz 1. Well 

3,0gr'am 1 Well 

4,Erb 1 Well 

S^Heidelburg School 1 Weil 



0'.39 



0«05 
0.29 



0,19 

, 68 

0'.25 
0.25 
N.A, 

0»02 

0.02 
0.02 
. 03 
0..02 



Storage 



No, of 

Services 



Softening and Iro^n RemO'Val 
lien Exchange) 



None 



None 
Nona 



None 

None 

None 
None 

None 

None 

NO'ne 
NO'ne 
NO'ne 
NO'ne 



0„01 mg ground 
None 



N,A, 



IS 



115 
10 



12 



Remarke 



None 


1€ 


NO'ne: 


26 


NO'ne 


10 


NO'ne 


16 



In area annexed 
from Township of 
Waterloo 



0.035 


mg 


190 




„ 008 


mg 


8 


Planned for 126 

services 


0„001 


mg 


50 


Immediately east 
of Kitchener 


0^001 


mg 


m 


Immediately south 
of Breslau 




None 


f 


Lot 125, G,C,,T, 



Owned by Police 

Village 

LiO^cated in Linwood 

tt m w 

West of Wellesley 
Located in Heidelburg 



TABLE V-1 
ICont'd) 

COMM.IMAL. Wi^TER SOURCES, CAPACITIES. TREA^yiEHT, STO,RA.G'E .AMD SER¥IGES 











M'ominal 






1 


Source 


Gapacity 








of 


O'f Works 




„ Municipality 


1 


Su^ElX, 


(mqd) 




Twp. of Wilmot 










1 . Hamacher 


1 


Well 


0.02 




2 , Hannon 


1 


Well 


0„02 




3 , Schwartzentruber 


1 


Well 


0.04 




4.Knip:fel 


1 


Well 


N»A. 


1 


Twp. of WbO'lwich 








LO 


1 ,, 'Good Subdivi siO'n 


1 


Well 


0.06 


1 


2 , Martin '■ s Grove 










Mobile Home Park 


1 


Well 


0.04 



Treatment 




No, Of 


PrO'Vlded 


Storaqe 


Services 


None 


None 


13 


None 


NO'ne 


18 


None 


0.001 mg 


20 


N.A, 


N.A. 


45 


None 


None 


N.A. 


None 


None 


m 



Remarks 



Located in New Dundee 
Lo'Cated in St, Agatha 
Located near St. Agatha 

Propo s ed f O'r Subdi vi s ion 



Located in St,, Jacobs 



^ 1^1 iHB^ H 


1 ^HH 


■1 ■ 


■ 1 


" " 


1 Hi 


^ 


TAB L E 


f...« 2 


1 Hi 


■■ 


■■ 


■■ ■ 


■ H 


1 ■■ 


"* 


■■' ■■ 






I960 






i A T i R S. U P P L Y R E 


q U 1 i E H ;E N T S 






1986 






ULTIMATE 








!97! 






(§76 






FLOW 


STORAGE 


FLOW 


SrORAGE* 
REQUIRED 


FIjQh 


1 


STORAGE* 

REqUlRED 


FLOW 


STORAGE* 
REQUIRED 


FLOW 


STORAGE*' 




AVG^ DAY 


MAX, DA/ REQUIRED 


PROViDED 


A\/G, DAY 


M^X* DAY 


AVG, DAY 


MAK^ DA/ 


AVG. DAY 


m.X, DAY 


AVG. DAY 


MAX. DAY 


REQUIRED 


MUNICIPALITY 


IMGD) 


(MGD) 


(HG) 


im) 


(MGD) 


(MGD) 


(MG) 


(MGD) 


(MGO) 


(MG) 


(MGD) 


(MGD) 


(MG) 


(MGD) 


(MGD) 


(MGi 


CITIES 


























m 








GALT 


4,013 


6^365 


5„40 


%m 


4*40 


8#80 


6,42 


5M 


11*20 


7».48 


8.32 


16,954 


9.70 


27»00 


54,^00 


23*78 


GUELPH 


5*|.S6 


7«43l' 


6,45 


5o50 


6^M 


I3.,36 


8^,61 


8*51 


l7..Qt 


lo^og: 


t2M 


m^m 


13^48 


36^.00, 


72*00 


30,00^ 


KITCHENER 


9*193 


I4»733 


tO«03 


15*00 


mm 


34,10' 


t3..43 


15^ 


30^70 


mm 


.12*80 


^.60 


ZK3B 


72#00 


r44..e00 


55.20 


^^TERLOD 


2g39 


4,4® 


4,60 


3*69 


%m 


7.78 


5*88. 


4M 


9M 


6»85 


7«.36 


14*72 


8^95 


2i^ 


46..00 


20.46 


sue-inrAL 


ao,78i 


a.jw/ 


26«4S 


28.75 


27SZ 


mm 


34.34 


MAI 


ms^ 


40^34 " 


5hU 


102 .» 


53.,»5t 


mM 


315*00 


129*44 


'" f 0.: « N s 


































^ . „,,, — _.„^ 
4^ 


































^ Eimm^ 


0.3^ 


0^7ifl?^' 


UIO^ 


0^' 


%m 


0.84 


1,50 


0*52 


1,04 


ijm 


QJ4 


Ls48 


2, II 


2: JO 


4.-20 


3,64 


FERGUS 


0*402 


i,82i 


I#30- 


0^ 


§^ 


0*^ 


1,^ 


0,*5I 


um 


tm 


QJ7 


L54 


2#|5 


2^10 


4.20 


3,64 


HESPELER 


0*42S 


0.84© 


i*a 


QS3 


Q^ 


U06 


IM 


QM 


1,30 


2803 


6*90 


1.80 


f.34 


2J§ 


4,20 


3,64 


NEW HWBURG 


0J90 


Q,mO 


0^15 


QM 


UM 


0^48 


B.M^ 


Q^m 


0,^ 


IM 


0*41 


0^8? 


r«is 


1*40' 


S.80 


9^75 


PARIS 


0.596 


!.|9i*^ 


I.*i6. 


1*20 


QM 


U2Q 


z^m 


Q^ 


|:*32 


%m 


6*84 


U68 


2^25 


l#68 


3.36 


3«I2 


PRESTON 


U444 


a.M«* 


3.*©2 


i^ 


1*74 


3,48 


3*4.1 


t,.tl 


4.,42 


3M 


3*,S' 


6,58 


5*01 


10.80 


21.60 


if ,25 



SUB*TQTAL 3,420 

f ^ 1 L L A e E S 



6,9® 



9*89 



5«60 



3*^ 



7M 



lbI6 



4.87' 



§..74 



ia»73 



&,m 



13^90 



m.M 



20.18 



40.36. 



* « IF THE SOURCE OF SUPPLY IS REMOTE FROM TH£ POPUUVTIOi CEWBE% »DIT!Oi|JAl SfOiiSE IQPIVAilNT TO «fJi. »JCWU« iif «ILi 8£ KQUIifD UN THE MyNICIimiTY, 
** ^ EXCLUDING mim tITltlZED BY NADGATUCK CHEMICALS 
**♦ » ISTIIiftTiB- 



aBw04 



All 


NO COMMUNAL WATER tfORKS 0^|2 


0*14 


0^43 


0,15 


0,*3§ 


©^ 


O.St 


©«44 


0.71 


0,70 


1.40 


um 


BilMEPiiT 


PRESEWLY OSTAiNS WATER FROM KITCHENER 0.22 


0,44. 


0.84 


0*27 


0^. 


i.9f 


0,41 


0,S2 


1,23 


1,40' 


2^80 


zm 


ftom 


0Ji3 0,378 O^i 0J2 0J7 


0*,34 


0*65 


0'*2| 


0,42 


0*80 


©932 


§,64 


0,96 


l«.'OS 


2.10 


2.^34 


aELtiStlY 


NO MUNICIPAL WATER WORKS 0,07 


©*I4 


0*30 


§M 


0«I8 


i.31 


0.14 


0«.28 


0.45 


©•4a 


0.84 


IM 


SUB-TOTAL 


0*113 0..378 0,51 0,12 0^,58: 


1*16 


2*22 


0'*72 


l»44 


2,52 


L09' 


2,11 


3^ 


3,57 


7,14 


7^ 


TOTAL 


24«314 40,,*284 m.M MAI 31^ 


63^.18 


47*82 


40'*a 


io«oo 


K.W 


m^ m 


lti#3t 


7I,*95 


1811,25 


mzM 


tffi*32 



LIST OF ABBREVIATIONS 



Twp , 
P.V. 
Cr. 
Hr. 

L. 
R. 

isr. 
s. 

cf s 

gal. 

gpm 

gpd 

mgd, 

mg 

ml 

ppm 

ppb 

sq. 

Lab . 



KGB 



m,i 



No. 

Max ., 
Min. 

Susp. 

eont •' d 
Subd . 
BOD 
M.F. 

M.A. 
GRCA 
OWRC 



Township 
Police Village 

Creek 

Harbour 

Lake 

River 

North 

South 

cubic feet per second 

gallons (Imperial) 

gallons per minute (Imperial) 

gallons per day (Imperial) 

million gallons per day (Imperial) 

million gallons (Imperial) 

millilitres 

parts per million 

parts per billion 

square miles 

Ontario Water Resources Coniinieslon 

Laboratories 
Number 
Maximum 
Minimum 
Average 
Suspended 
Continued 
SubdivisiO'n 

Biochemical Oxygen Demand 
Membrane Filter 
Not Available 

Grand River ConservatiO'n ■ Authority 
Ontario Water Resources Commission 
German company Tract 
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